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Books for Organic Farmers 


Memoirs of a Rose Man 
by J. Horace McFarland 


Contains the horticultural ideas and per- 
sonal reminiscences of America’s greatest 
champion of the rose. Preface by L. H. 
Bailey, introduction by R. C. Allen, bio- 
graphical sketch by Robert Rodale. Cloth, 
160 pp., many full-page photos. $3.00. 


Trees and Toadstools 
by M. C. Rayner, DSc. 


Deals with the fundamental but little 
understood relationship between the toad- 
stools which grow in the forest flodr and 
the giant trees which tower high over the 
other woodland plants. Cloth, 122 pp., 
18 full-page photographs. $2.50. 


The Earth's Face and 


Human Destiny 
by Dr. Ehrenfried Pfeiffer 


A beautiful landscape is an index of a 
living soil which has not been exposed to 
bad agricultural practices. The author 
warns his readers against measures which 
surely lead to the deterioration of our fer- 
tile soils. Cloth, 183 pp., 60 illus. Frontis- 
piece in color. $2.75. 


* 
The Soil and Health 
by Sir Albert Howard, C.1.E. 


Food problems can be solved only by 
restoring to the soil its virginal fertility. 
Man has been and still is an exploiter, 
and most farmers are soil bandits. A 
remarkable follow-up to “An Agricultura: 
Testament”. Cloth, 320 pp. $4.00. 


Bio-Dynamic Farming and 
Gardening 


by Dr. Ehrenfried Pfeiffer 


Describes in full the bio-dynamic meth- 
ods for converting an ordinary farm into 
a bio-dynamic farm. Paper, 240 pp., 18 
illus. $1.75. 


The Compost Gardener 
by F. C. King 


An English gardener explains his sys- 
tem of organic gardening. Foreword by 
Sir Albert Hdward. $1.00. 


An Agricultural Testament 
by Sir Albert Howard, C.1.E. 


The standard textbook for gardeners 
and farmers who want to change from 
ordinary chemicals to home-made organic 
fertilizer. Cloth, 253 pp. $3.50. 


=e 
Grow a Garden 
by Dr. Ehrenfried Pfeiffer 


A goldmine of information for growing 
each vegetable from the bio-dynamic 
point of view. Paper, 118 pp. $1.40 


e 
The Pruning Book 
by Gustave L. Wittrock 


This is definitely a book for the home 
gardener, an expert tree pruner always by 
your side. It deals with all kinds of 
shrubs and trees, tells not only how to 
prune, but when. Cloth, 166 pp. $3.00 


The Earth's Green Carpet 


by Louise E. Howard 


Lady Howard, widow of Sir Albert 
Howard, shows that degenerative dis- 
eases are on the increase as a result of 
soil depletion by artificial chemical fer- 
tilizers. She stresses that Man’s health 
and happiness depend upon the use he 
makes of “the earth’s green carpet.” Cloth, 


260 pp. $3.00. 


Farmers of Forty Centuries 
by F. H. King 


Dr. King takes his readers into the 
fields of Japan and China to observe at 
first hand the agricultural practices which 
enabled those peoples to maintain their 
soils in a highly productive condition 
over a period of forty centuries. Cloth, 
384 pp., 209 photographs. $5.00. 


BINDERS for either Organic Garden- 
ing Booklets or Organic Gardening 
Magazines 

Each holds 12 books. Copies are easily 
removed or inserted. IMPORTANT. 
When ordering, state whether for Or- 


ganic Gardening Booklets or Organic 
Gardening Magazine. $1.85. 


Order from THE ORGANIC FARMER, Dept. OF 8-A, Emntaus, Pa. 
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TRY THIS ORGANIC DISCOVERY OF SCIENCE AND SEE IF YOU 


See the magical difference it 
will make in weak, sluggish 
soils—just a few handfuls 
mixed into soil. It conditions, 
activates—adds life, energy 
and vitality. 


Mix in ActivO when you 
apply rock phosphate. Aids 
availability and effectiveness. 


Use ActivO to reduce odors 
in outdoor toilets—while it 
converts the waste into an 
ash-like fertilizer-humus. 


Makes compost quicker, 
easier, cheaper and better 
out of difficult materials. 


Use even sawdust and chaff. 
Compost garbage and sludge 
without odor! These nae 
the ‘er humus known to 
man 


All organic—no_ chemicals! 
Nature, herself —amplified, 
and packed in a can! SEND 
NOW FOR ALL THE INTER- 
ESTING DETAILS. 


Please do not accept sub- 
stitutes. There’s NOTHING 
like it; nothing “just as 
good”’. 


Sail Magic in this can! 
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DON’T AGREE 


Plant a little with each seed 
and see the difference in 
— plants—and the yield! 
lowers, too, have better 
color. 


Use ActivO to make your own 
organic fertilizer and liquid 
manure—quickly (complete 
directions tell you how to do 
this and dozens of other un- 
usual garden tricks.) Use it 
in hot beds, or to make hot 
beds without manure. 


ActivO is a rich, black, vel- 
vety humus fortified with 
billions of Nature's own 
beneficial micro-organisms, 
hormones, vitamins, minerals 
and the mysterious biotics, 
Nature’s balancers. 


Its cost is amazingly little. 
(See below.) And it’s good 
for your compost, good for 
your soil, good for EARTH- 
WORMS. 


At dealers in sizes at $1.00 
and up. See your dealer TO- 
DAY—now. If your dealer 
doesn’t have it, use handy 
coupon below. 


MAILTO ‘| BENSON-MACLEAN PLANT PRODUCTS, Bridgeton 4, Ind. 
Northeastern States: Address ActivO-Soilservice, P. 0. Box 131, Townsend, Mass. 

Inclosed is for $ .... Send the following: (Add 10% West of Rockies) 

[) No. 7 size for 1350 Ib. compost, at $2.00 ea. postpaid. FREE literature: 


C) No. aa for up to 3 tons compost, $6.99 (prepaid, with FREE ActivO 
‘ omposter Cabinet plans. and composting. 
C) No. 50 size, for 61/2 tons, $11.95, freight collect. FREE Plans. 
NAME 
ADDRESS 


P. O. and State 





SHIPPING POINT 
if different 


ActivO 
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Supply Dealer’s Name 


And 
ActivO makes compost 
in sanitary CABINET 
—in basement, garage 
or tiny backyard. Free 
plans with No.25 size. 
Check above. 





Address 


BETTER SO/L MEANS BETTER 
FARMS and BETTER LIVING 
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THE ORGANIC FARMER 


From 
Readers.... 


This is what I have been waiting for 
—I wish you luck! 
Mrs. Myrtle Hudson 
Box 14, 
Pine City, N. Y. 


2°, 


Glad to see this magazine come out. 
W. W. Sooter 
P.O. Box 2002 
El Paso, Texas 


Best wishes and good luck in your 
new venture. 
Marie A. Hunter 
Apt. 6B—140 W. 71st St. 
New York 23, N. Y. 


2, 
a 


Best wishes to the Organic Farmer. 
I want to start with the first issue. 
R. Y. Steele 
1404 W. 4lIst St. 
Birmingham 8, Ala. 


i? 
md 


I just bought a 15 acre farm which 

I intended to run the Organic Way 
when, plump, out of a clear sky, along 
comes just the thing I need, nameiy 
The Organic Farmer. Please don’t 
keep us waiting too long for it. 

J. H. Cooper 

Foote Ave. Ext. R. D. 3 

Jamestown, N. Y. 


x 


Dear Mr. Rodale: 

This is a glorious frontier you are 
developing, and although I am not 
fully acquainted with details, yet it is 
like the discovery of a new world. 

It is marvelous what wonders can 
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SPRINKLIT..2:.2"2:.. 


@ 50 feet special Goodrich plastic hose with 
five solid brass sprayers——-waters 1 to 1000 
sq. ft 

@ Sprayers can be turned on and off individ- 
ually. With all turned off it doubles as a 
garden hose! 

@ It puts the water where you want it—and 
only where you want it. 

@ Waters the ground, not the air, with a 
fine, drizzle-like spray 

@ Weizhs only 8 pounds—guaranteed for five 
years. 

GOODRICH KOROSEAL PLASTIC — $17.95 
GOODRICH RIBBED PLASTIC — $14.95 
(Plus Postage—50c East of Miss. $1.00 West of Miss.) 
SORRY NO C.0.D’8 
See your nearest dealer or order from 


HOWARD SALES CO. 


16500 BELMONT AVE., NEW HYDE PARK, N. Y. 


— Dealer and Distributor inquiries invited 











GREENHOUSE 


Flowers throughout the winter, seedings 
by the thousand to set out in vour gar- 
den. It is easy with Orlyt. Comes in 
sections that go together with bolts 
and screws. Easy to put up, anywhere, 
anytime. $425 buys the 10 by 11 ff. 
Orlyt pictured ready to go on your 
foundation. Other basic Orlyt models 
from $190 and longer models for the 
farm. Ask for booklet No. 32 and state 
if wanted for home or business. 


LORD & BURNHAM 


IRVINGTON N.Y 





DES PLAINES, ILL 


LEWISIA REDIVIVA 


Flowers like exquisite pink 
water-lilies. Hardy, easy low 
perennial Plant dormant 
tnhers now. 10 for $1.00; 
60 for $5.00. Tlustrated Bulb 
Catalog ready. 

( REX. D. PEARCE 

1 P=," Dept. D. Mooréstown, N. J. 
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DINGLEY HYDRAULIC LOADER 
MECHANIZES THE COMPOST HEAP 


| Bead 


Attaches to tractors for use as a manure loader. Can handle all kinds of organic matter. 
Reduces the time of making compost to a fraction. No organic farm should be without one. 
For Farmall A, Super A, B, Bn and C. John Deere M and M.T. Also old model H. 


A HEAVY DUTY LINE FOR LARGE TRACTORS 


7 


Available for most makes of cultivating type tractors, some wide front types and the new 


John Deere Crawler. 
A Full Line of Attachments 


Manufactured by 


DINGLEY MANUFACTURING CO, 1 Nkuin. mass. 


FRANKLIN, MASS. 
lease mention THE ORGANIC FARMER when answering ads 
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THE ORGANIC FARMER 


be accomplished when one works with 
Nature instead of against her. It may 
be as Burbank once said, “We have 
not yet even scratched the surface.” 
Organic Farmer should fill a great 
need. It grieves me when I see the big 
“poison” ads in agricultural papers. 
People just do not know. It would be 
a pleasure to visit your farm at 
Emmaus and see, first-hand, the results 
of this organic practice. 
Congratulations to you in 
grand undertaking. I wish | 
help or have a part in it. 
R. P. Bankson 
108 Reed Street 
Oil City, Pa. 


the 
could 


Inclosed find postal note for $3.— 
kindly send me The Organic Farmer 
for 1 year. I honestly hope you do 
well with your new magazine and that 
it does a lot of good in the country. 

Have been interested for years in 
building up soil by the organic meth- 
od as I happen to live in a part of the 
country where it is at a minimum in 
the soil. 

Your latest circular concerning can- 
cer received and is interesting, but 
have wondered since receiving it if 
you really know that cancer can be 
cured not by medicine or the knife. 
Also do you know that disease includ- 
ing cancer comes from within the 
body not from without? 

Yours for better health for everyone 
and a stronger nation. 

Wm. H. Bacheller 
Box 270 
Willcox, Ariz. 


Please accept my sincere congratu- 
lations upon the efforts you have put 
forth to launch a new magazine. Or- 
ganic Gardening Magazine is a great 
success, and I hope “The Organic 
Farmer” will bring you still higher 
honors and even greater success. 

I supposed that your mail for the 
THE 
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BS Generations of 


FARMER USERS and THEIR FARMS 
TESTIFY TO THE VALUE OF 


RUHM’S 
PHOSPHATE ROCK 


Non-acidulated Plant Food 


recommended by ORGANIC GARDENING. 
yields, improves quality of all crops. 
long lasting effectiveness at low cost. 
mation write 


SOILSERVICE, Townsend, Mass. 

BRYAN & SHEFFER, Portland, Ind. 

AUSTIN FEED & SEED CO., Chattanooga, Tenn. 

VAUGHAN’S SEED STORE, 60! W. Jackson Bivd., 
Chicago, Illinois 


Increases 
Quick results, 
For full infor- 














SAVE TIME-SAVE LABOR-SAVE MONEY 


with a Compost Box 


This scientifically designed unit 
more than pays for itself with 
every batch of compost 4 ft. square 
in size. It makes over a ton in 
a short time; enough to cover 400 
square feet one inch deep. Think 
what this amount of humus or 
other fertilizer would cost! 
The Wil-gro is not just a box, 
it's a compost box engineered to 
save you time, labor and 
money. Made of weather-resistant cypress. Ruggedly con- 
structed, yet light enough to be easily handled. 


space 


Only $| 8.75 complete plis shipping charges. 


Just the thing for the smaller garden. A compost box 
that measures only 38 inches square will make a good { 
ton of finely finished compost. Same rugged construction 
for only $15.75 complete plus shipping charges. 


Willow Grove Earthworm Hatchery 


257 Gilpin Road Willow Crove, Penna. 
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THE ORGANIC FARMER 


past few weeks has been crowded with 
“Wishes of Good Luck,” and yet I 
cannot resist adding mine to your col- 
lection. Perhaps you are like the rest 
of us who enjoy a little praise now 
and then, but with this exception you 
really deserve it. 

I wish some of our public leaders 
would take as great an interest in 
the health of the people, as you have, 
beginning with the soil. The old 
proverb “Health is Wealth” was truly 
spoken. It was only thru Organic 
Gardening and its kindred books by 
highly esteemed men as Sir Albert 
Howard, Dr. Ehrenfried Pfeiffer, Dr. 
Barrett and many others, that I came 
to realize what I have missed all these 
years. During my boyhood days we 
lived happy from the fruit of the 
garden, untreated by chemicals, we 
never knew of any sickness. 

I sincerely believe you can count 
upon the support of the farmers and 
gardeners using the organic method, 
many of whom have you to thank for 
their success. 

John Vacge 
4958 W. Crystal St. 
Chicago, III. 


The Greek Method 


By A. KLEIN 


ie Greek method of manuring is 


unique and is fully described by Xen- 
ophon, the Greek historian who lived 
between 435 and 355 B. C., in a dis- 
course entitled “The Science of Good 
Husbandry or The Economics of Xen- 
ophon,” from which the following is 
quoted: 

“We all know that manuring the 
ground is necessary; but yet some are 
negligent, and never employ them- 
selves about it, though it may as well 
be done by turning of cattle into it, 
as by other means. Some farmers use 
all their industry to gather together 
all the sorts of manures they can find; 
and others, though they might as well 
enrich their ground by the same 
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MULTI-SHEAR 
LAWN 
EDGER 


Patented 
Not just another 
lawn edger, 

but a real shear! 

Shears Lawn 

Edges Perfectly 
The only lawn edger pre- 
cision built of Crucible 
steel, special ground two 
way cutting blade, self 
sharpening, adjustable. 
Rubber tire mounted on 
die casted wheel, revolv- 
ing on hardened steel 
bearing with coil tension 
spring. Catalogue on re- 
quest. 

Extra parts available. 
Most efficient and 
moderately priced 

lawn edger. 
Retail $3.00 
By mail Postpaid $3.50 
Obtainable thru all dealers 
from Mexico to Canada 


APPLIANCE MANUFACTURING CO. 
Dept. 3-X 


P. O. Box 1822 SANTA ANA, CALIF. 








PEONIES, IRIS 
HEMEROCALLIS 


AND IMPORTED BULBS 
Write for our new folder of 
Diamond Jubilee Offers 
Our 75th Year 


SPECIAL 3 PEONIES for $1.00 
1 Red 1 Pink 1 White Postpaid U.S.A. 


WILD BROS. NURSERY CO. . 


: SARCOXIE NURSERIES PEONY FIELDS: 


= Dept. ° Sarcoxie, Mo.* 














Eagle Coffee Mil A 
Hnericas Oldest CoffeeM/ | 
as used since 18352 
é@ ge map aaage 7 
Enjoy th v 
| Fo Noetbaat 4 
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...TO RECONDITION YOUR SOIL 
.TO INCREASE CROP YIELD 





CR 
M-E ROTARY TILLAGE MULCHES 
VEGETATION INTO SEED BED... 


AERATES SOIL... 
LEAVES IT HUMUS 


Use it spring, summer, and 
fall to rebuild soil Nature’s 
way by cutting and mulch- 
4orésetsoneach ing vegetation throughout 
PatentedTine Unit tilled depth. This aerates 
soil, leaves it humus, im- 
proves moisture and mineral 
content, requires less fertil- 
izer. And M-E Rotary Tillers 
have extra mechanical ad- 
vantages: 4-cycle engines on 
, all garden models. .no tine 
Power Take-Off breakage precision-built. 
Is Also Ask your dealer for free 
Available demonstration or write today. 


Patents a —— 
a 
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th Milwe' 
H Dept. OF -8 sas Rote folder, prices 
+ M-E 
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MILWAUKEE E 


Milw 


Copyright 1949 Milwaukee Equipment Manufacturing Co. 








FREE BOOKS.... 


With a new type package containing 
10 Ibs. Culture with 1000 to 1250 


EARTHWORMS 


Postage prepaid $7.77 


One copy each of “Our Friend the Earthworm” 
and “Compost: How to Make It” will be 
mailed you free. (Worth $1.35) 


Our Gallon package — 800 to 1000 
EARTHWORMS at $6.66, entitles you 
to one of the above books. (State choice) 


Order from this ad or ask for our literature. 


ORGANIC GARDENS 


Perry Hall Fullerton, Md. 
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means, yet never set their minds about 
it. The rain falls in hollow places; and 
remains there to the injury of the 
ground; and where this happens it 
shows the carelessness of the farmer; 
the weeds which rise on this occasion 
are witnesses of his negligence; for the 
diligent farmer always takes care to 
lay his ground in good order, and to 
clear it of weeds; and the very weeds 
he pulls up reward him for that work; 
for if he cast these weeds into a pit of 
water, and let them rot there, they 
will produce as good manure as dung 
itself. For there are no herbs or plants 
which will rot by lying in water, that 
will not make good manure for land; 
nor is there any sort of earth which 
will not make very rich manure, by 
being laid a due time in a standing 
water, till it is fully impregnated with 
the virtue of the water. We may yet 
remark further, that if the ground be 
too wet to sow upon, or too surly or 
sour to plant in, we may drain it by 
ditches or thorows; and if the ground 
be stiff and sour, mix it with such 
things as are light and dry, or of a 
contrary nature to the soil. We find 
some husbandmen have regard to this. 
and some have no thought of it, and 
throw away those things which might 
prove to their profit.” 


«, 
* 


Fish in Fields 


It may sound absurd to report that 
farmers living hundreds of miles from 
the sea catch mackerel on their farms, 
but that is actually the case, and like- 
ly to become increasingly common in 
the future. 

Scientists have found that mackerel 
placed in swampy or irrigated rice 
fields benefit agriculture in a remark- 
able way, due to their voracious feed- 
ing on insects and larvae, thus ridding 
the crops of such pests. 

In Italy and other places, carp put 
in rice fields have also done a good 
job, but the mackerel has been dis- 
covered to be a much superior worker. 
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EDITORIAL 


‘is is the first issue of this mag- 
azine and it might not be out of place 
to say a few words about the history 
of the organic movement in the United 
States. I first heard of Sir Albert 
Howard’s method in 1941 and im- 
mediately” purchased a 63 acre farm 
between Emmaus and Allentown, 
Pennsylvania, so as to put his ideas 
into practice. 

I inherited a half crib full of the 
most diseased, mis-shapen, gnarled, 
small corn that you would ever want 
to see. I was told later by the Govern- 
ment man who had passed unfavor- 
ably on a request for a loan from this 
farmer, that he could not see how he 
could make a living from this ex- 
hausted piece of land, let alone paying 
off a loan. The first year that I grew 
corn with compost exclusively as the 
fertilizer medium I had such a won- 
derful crop that it was a joy to behold 
—big, healthy cobs, that outstripped 
those of all our neighbors. 

This compost system was nothing 
short of magic. I must share this 
knowledge with others, I thought. It 
would be a crime to selfishly get the 
advantages of this simple method of 
farming without letting others know 
about it. I wrote to Sir Albert Howard. 
Would he become associated with me 
as associate editor in a magazine to 
be called Organic Farming and Gar- 
dening. He wrote back that he would 
be delighted to. So the magazine was 
launched. 

Incidentally I had obtained a copy 
of Dr. Ehrenfried Pfeiffer’s book called 
Bio-Dynamic Farming and Gardening 
which described the theories and prac- 
tices of the Bio-Dynamic method, 
which takes in the use of certain ex- 
tracts of weeds to make a better com- 
post. From reading this book I could 


see that Dr. Pfeiffer was a great scien- 
tist and would be a handy man to con- 
sult. But according to the book he 
was way off in Switzerland. Much to 
my surprise, when I wrote to the pub- 
lisher, I found that Dr. Pfeiffer was 
running a bio-dynamic farm and 
school at Phoenixville, Pennsylvania, 
not more than forty miles from 
Emmaus. Of course I immediately 
visited him and he also was delighted 
to be of whatever help to us he could. 

Dr. Pfeiffer, 1 know, was glad to 
see us enter into the organic picture, 
because in those days, there was a fear 
of the chemical fertilizer interests and 
we expected them to attack us in some 
vague way at any moment. The more 
numerous we were, the stronger we 
would appear to outsiders. We have 
never been attacked, except in articles 
in newspapers and magazines written 
by professional agronomists, most of 
which are utterly ridiculous, coming 
from trained scientists who ought to 
know better—while our opponents are 
arguing and debating the theory, we 
are going forward. 

I started the first issue with fourteen 
thousand copies which were sent out 
free to rural box-holders in a few rep- 
resentative farming communities. We 
received but twelve paid subscribers 
out of this first month’s mailing. I 
realized that we could not continue to 
exist financially from such meagre re- 
turns. We changed the name to Or- 
ganic Gardening and began to circu- 
larize gardeners. The returns, by com- 
parison, were excellent. 

Through the years we have reached 
many farmers through the gardening 
magazine, but we were being pulled in 
two directions. Some of our readers 
wanted us to give them more informa- 
tion on farming methods, others want- 
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ed gardening exclusively. We were 
getting close to 100,000 paid sub- 
scribers on Organic Gardening maga- 
zine. 

One morning a few months ago in 
my mail there was such an earnest 
plea by a reader, asking that we start 
a special magazine devoted exclusively 
to the needs of the organic farmer that 
we decided to do so. When we made 
the announcement to our readers, sub- 
scriptions began to pour in, along with 


ORGANIC 


letters of elation and commendation. 
I have never seen the likes of it. So 
much money has come in in advance 
subscriptions that it will furnish all 
the capital needed to start the new 
magazine. We will not have to put 
up one penny. It was amazing how 
many sent in three year subscriptions. 
Such confidence in a new enterprise! 
Thank you, one and all. We will do 
our best. 


J. I. RODALE. 


FARMING 


By DR. EHRENFRIED PFEIFFER 


I. Principal considerations: 

The aim of organic farming is to 
maintain or produce humus in the 
soil. Virgin prairie and most fertile 
black soils on the average contain 4 
to 6% humus. The organic matter 
content of the cultivated soils of the 
United States has declined to a mere 
1%2% and some poorer soils, particular- 
ly those of intensive truck gardens 
have a content as low as %%. These 
facts point to the task. Were the prob- 
lem only the maintenance of organic 
matter the task could be solved to a 
large extent by a proper crop rotation 
with not more than 3 years of tillage 
(for grain and root crops) to be fol- 
lowed by at least 2 years in cover with 
grass, clover, alfalfa for hay and/or 
pasture. But the facts are that inten- 
sive cropping and one-sided rotations 
are fast consuming the last resources 
of the soil and that the rebuilding of 
a soil, restoring its fertility, requires 
more effort than simple mining does. 
Humus can only derive from decayed 
and transformed organic matter. 

At this point we must undertake to 
correct a wide-spread misconception. 
Organic matter in soils does not always 
consist of “humus”. Even what we 
call humus is not always stable, per- 
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manent humus. The ideal stuff is a 
stable, near to neutral—pH 6.2 to 7.0 
—colloidal humus. Henceforth we 
shall call this “stable humus”. This 
excells all other soil ingredients in its 
high absorptive capacity; it will main- 
tain moisture even under average con- 
ditions of drought; it will absorb ex- 
cessive moisture. It will “hold” the 
soil. Through absorption of moisture 
it will also absorb and hold minerals 
available and trace elements as well! 
and can thus be characterized as the 
natural storehouse of soil fertility. 
Plant roots and soil microlife can draw 
on these stores even when soluble 
available minerals have been used up. 
Stable humus is produced by soil 
micro-organisms (earthworms, fungi, 
bacteria) from raw humus and, in 
general, from crude organic matter. 
The art of farming is to attain this 
ideal state of humus. To destroy this 
ideal state has been the main endeavor 
of modern farming, not out of bad 
will, but as the consequence of igno- 
rance. 

A second type of humus is raw hu- 


mus—partially broken. down organic 


matter, undigested or insufficiently 
digested by the microlife in the soil. 
This type of humus is a frequent first 
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result of ploughing under fresh ma- 
nure, green manure crops, stubble, 
trash. Only if the proper conditions 
for the microlife exist will this form 
be transformed into stable humus. 
Otherwise the raw humus will break 
down with a loss of nitrogen and car- 
bon dioxide, and the minerals con- 
tained will be washed out. The effect 
of raw humus upon soil fertility is not 
lasting. Frequent applications are 
necessary. Intensive cultivation will 
speed up the losses and the so-called 
old power of manure will not last. 
Repeated tillage for grain crops with- 
out soil cover speeds up this process. 
Climatic conditions also have an in- 
fluence. Heat and exposure to the 
sun result in speedy breakdown, espe- 
cially in light soils, while cool and 
moist climates have a conserving ef- 
fect. In Canada and the Northern 
States the same amount of manure 
may maintain its after-effect for 3 to 
4 years, in the Middle States 2 to 3 
years, while in a dry Southern climate 
the effect may last only from 6 to 12 
months. These facts necessitate the 


use of conserving methods. 

The third type of humus is acid hu- 
mus (humic acids). This humus is un- 
stable and will eventually be washed 
out, run off with the drainage, or be 
precipitated in or near the subsoil. In 
water-logged soils or those rich in iron 


oxides or carbonates, this acid, raw 
humus even hinders the growth of 
plant roots, is impenetrable, tends to 
form an acid hard pan (particularly 
underneath old pastures). Its forma- 
tion should be avoided under all cir- 
cumstances. 

The organic farmer aims to main- 
tain the first type of humus. If his 
soil is low in organic matter he has to 
produce humus. The United States 
average content of 1.5% organic mat- 
ter is too low. A content of at least 2 
to 3% is desirable, 3 to 4% organic 
matter can easily be obtained. This 
humus is the storehouse for moisture, 
soluble minerals, trace elements, and 
represents food for the microlife of 
the soil. Fine plant hair roots thrive 
in it; these are the roots which absorb 


food for the plant. Manure, compost- 
ing, green manuring crops alone do 
not provide enough of this humus but 
it is the microlife in the soil which 
actually produces it. An example may 
illustrate the situation. Ten tons of 
farmyard manure per acre are about 
the maximum a farmer can provide 
for a root crop, corn, potatoes, or other 
heavy feeders. The earthworms in a 
fertile soil alone produce 20 to 25 tons 
of humus’ per acre in addition to the 
manure. Ploughed under crops, stub- 
ble and manure provide organic mat- 
ter and the soil life in turn produces 
humus. 

It is, therefore, to the interest of 
the organic farmer to have as much 
organic matter available as possible 
in a form which can be easily digested 
by the microlife of the soil. Sources 
of this are composted manure and 
compost made from organic refuse, 
leaves, etc. Fresh manure does not 
fill this requirement as well as does 
composted manure. Then too, in the 
case of fresh manure, important ele- 
ments such as potassium and nitrogen 
may be washed out or lost in other 
ways. The organic farming method, 
therefore, suggests the use of treated 
manure. By many practical farmers 
the double handling of manure is op- 
posed as time consuming labor. The 
increase in fertilizer value, particular- 
ly of nitrogen, the easier handling of 
a decomposed manure in spreading 
and ploughing, the ease of handling a 
crumbly, humus soil, all balance out 
the extra labor involved in handling 
the manure. 

A second important item of organic 
farming is that of proper crop rota- 
tions. Humus will not only be pro- 
duced but it should be maintained. 
Certain crops consume more humus 
than others. Legumes, in general, pro- 
duce the humus condition, so do 
grasses for hay or pasture. Corn pro- 
duces less humus, grains even less. In 
fact a grain-grain rotation is humus 
consuming. It is important, therefore, 
to alternate humus consuming, tilled 
crops with humus conserving crops. 

A rotation consisting of corn-wheat, 
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corn-wheat is definitely detrimental 
to the maintenance of humus. On the 
other hand, a rotation of corn-wheat- 
oats plus a seeding of grasses and 
clovers (the grass and clover kept for 
at least two years as hay or pasture) 
just maintains the organic level in 
good soils. On poor soils two years of 
tillage and two to four years of grass 
and clover cover may be necessary, 
while a good soil may stand up under 
three to four years of tillage in suc- 
cession. Once a high organic matte1 
level has been reached one can easily 
risk longer periods of open tillage. 

As mentioned earlier in this article, 
climatic conditions are also influential 
factors in this problem. The intensive 
heat and sun radiation in southern 
climates break down organic matter 
much more quickly than the cool and 
moist conditions of the north. Since 
the manure supply of the farmer is 
limited by the available amount of 
livestock a more humus conserving 
crop rotation is indicated the farther 
south one goes. The organic deficien- 
cies can be compensated for by cover 
crops, green manuring, and by longer 
rotations. In general the same crop 
should not be returned to the same 
field sooner than four years. 

Another factor is the varied behav- 
iour of soils. Light, sandy soils form 
humus easily but do not hold it long 
unless humus maintaining practices 
are continuously applied. Heavy, loam 
soils react very slowly, particularly 
if not well aerated, but hold humus 
longer. Here the maintenance of a 
crumbly, physical structure is impor- 
tant not only for the crop itself, but 
even more for the process of humus 
formation. A waterlogged soil may 
even increase in “organic matter” but 
it will be raw, acid and of little value. 

Always remember that nature did 
produce fertile, humus soils without 
manure or fertilizer, but also without 
constant cropping, that is, with cover 
crops, mulching from leaf fall, and 
grasses returning to the soil. The nice 
black (not to be confused with peat 
soils) and black-brown, neutral soils 
originate when there is an equilibrium 
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between absorption and evaporation 
of moisture, aeration and cover. The 
more nearly our methods of cultiva- 
tion approach this state of balance the 
more humus will come into existence 
by means of natural processes. 


II. Practical considerations and rules 
for the organic farmer: 

One of the first requirements is to 
produce as much farmyard manure as 
possible. The more livestock one has 
the better it is. Use shredded litter; 
it is easier to handle and it rots more 
easily than long straw. We blow the 
straw into the mow with the ensilage 
cutter. We also collect straw after 
combining by raking it into windrows 
and piling it up in order to have 
enough litter. From a stanchion type 
barn with a gutter, the manure is 
brought gut to the field every day, but 
not spread. It is stored in a long pile 
alongside the very field where it will 
be used when it is rotted. Plough a 
bed the proposed width and length of 
the pile, move the earth to the sides of 
the bed with a scraper, snow blade or 
manure loader. Dump the manure on 
this bed. Recently, a few good spread- 
ers have appeared on the market 
which also permit the dumping of the 
manure in a heap without “spreading”. 
These are ideal for the building of 
piles. If the manure is very wet and 
soggy make the piles narrower, if it 
is loose and dry make wider piles and 
trample them down; make these piles 
rather high, around 5 feet, while the 
wet stuff should be allowed to steam 
out for a few days and be piled lower, 
3 to 4 feet. In other words, do not 
pile the next layer on immediately, 
but wait a few days, meanwhile piling 
in the length of the bed. 

We space our piles along the field 
so that one can begin with the spread- 
er at one heap, and when the spreader 
is empty arrives at the next pile. One 
fills up there again and ends up when 
empty at the first pile once more. The 
time which can be saved in this way 
by avoiding long, idle runs with the 
spreader considerably counterbalances 
the time used in piling, especially since 
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at the time of spreading one is usually 
in a hurry. If a heap must be stored 
over a long period of time it is best to 
cover it with a thin layer of earth, 
straw, leaves, or even dry weeds. 

Loafing barns lend themselves to 
the treatment of manure. Use shred- 
ded litter and plenty of it so that all 
moisture is absorbed. From time to 
time broadcast over the whole surface 
a few shovels full of good, dry, topsoil, 
like a dusting of sugar on a cake. 
Except for the last, or top layer, this 
manure will be ready for use once the 
time has come for cleaning. 

We figure on 8 to 10 tons of rotted 
manure per acre for the manure re- 
quiring crops in a 4 to 5 year rotation. 
If the land is poor (or lies farther 
south) 5 to 7 additional tons are given 
in the third or fourth year of the rota- 
tion, usually as a topdressing in fall 
or early spring on the grass and clover 
crop. The following outline illustrates 
how you may arrive at your manure 
needs. Ten tons per acre in a 5 year 
crop rotation means that of five units, 
one receives manure each year, or ten 
tons per acre keeps five acres alive. 
Should the second, smaller dressing be 
necessary, the amount needed will be 
15 tons per acre. A 100 acre farm with 
a 5 year rotation will have one crop 
unit of 20 acres. 200 tons of manure 
will be needed. With a 4 year rota- 
tion the unit will be 25 acres and 250 
tons of manure will be necessary. A 
3 year rotation unit would be 33 acres 
and 330 tons of manure would be the 

. This 
last is not practical in many ‘cases, 
except on dairy farms, and _ conse- 
quently ‘we recommend longer rota- 
tions. 

Under the described conditions the 
farm will maintain its fertility under 
its own stream, that is, it will be self- 
supporting in regard to its manure 
supply. When we speak of 10 tons we 
mean cow manure. Ten tons is the 
production of 1 cow (including litter) 
per year with a 5 to 6 month stabling 
period. The manure production equiv- 
alents are as follows: 1 cow = 1% bull, 
steer, bred heifer, horse, or 2 yearlings, 


4 to 6 calves, 6 to 10 pigs, 20 sheep (if 
penned ), or 100 to 200 chickens. This 
all depends somewhat on the kind and 
amount of litter used and can only be 
used as a guide for calculating the 
necessary number of animals for a 
given acreage. These figures are de- 
rived from experience; for orientation 
in detail one would have to consult 
the soil tests, etc., in order to arrive 
at a final conclusion. The 100 acre 
farm with a 5 year rotation would 
need 20 cows; with a 3 year rotation 
33 cows, or 20 cows, 7 heifers, 1 bull, 
10 calves, 10 pigs, and 400-600 chick- 
ens. As soon as a manure deficiency 
shows up one would look for other 
sources of organic matter, first com- 
post from farm wastes, weeds, etc., 
then other organic wastes. Or one 
would lengthen the crop rotation and 
work less intensively. The above men- 
tioned figures apply to intensive crop- 
ping. 

In writing this I am fully aware, on 
the basis of 25 years of experience in 
farming under various conditions, that 
not all farms lend themselves easily 
to conversion to organic methods. A 
careful survey of the land is necessary, 
soil tests, the calculation of the proper 
proportion of arable to pasture land, 
a crop rotation must be worked out, 
the number of livestock needed deter- 
mined, and last but not least the eco- 
nomic situation and financial resources 
of the farmer as well as an evaluation 
of the available labor and its quality 
must be considered. When all this is 
taken into consideration, it can be 
said, on the basis of our experience, 
that a farm can be made to pay and 
be self-supporting in its manure sup- 
ply. 

We advise anyone who wishes to 

convert according to the outlined 
principles to make a detailed plan and 
budget before he begins. Organic 
Farming is not a fad but very sound 
business. 
(Eprror’s Norte: In addition to ma- 
nure and organic wastes, account 
should be taken of ground phosphate 
rock, as well as potash rock such as 
glauconite and feldspar.) 
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t CONTROL OF POTATO SCAB 
WITH 
COMPOSTED ORGANIC MATTER ~ 


V 


By HUGH A. WARD 


=o during the past 
two years with Indore compost in the 
control of common potato scab (acti- 
nomyces scabies) have given suffici- 
ently encouraging results to indicate 
that properly decomposed organic 
matter has a much more important 
place in the control of soil-borne plant 
diseases than generally recognized. Dr. 


Selman A. Waksman in his_ book, 


Microbial Antagonisms and Antibio- 
tic Substances in a chapter on “Micro- 
biological Control of Soil-Borne Plant 


Diseases” points out that “The im- 
portance of the soil microflora in 
modifying plant diseases caused by 
soil-borne pathogens is being realized 
more and more clearly”, and in “Hu- 
mus” he says, “Humus and decom- 
posing organic matter in general have 
been found to have an unfavorable ef- 
fect upon various plant pathogenic 
fungi, nematodes and bacteria”. How- 
ever, it does not appear that these im- 
portant findings have received recog- 
nition by our Government’s agricul- 
tural authorities. In “Science in Farm- 
ing”, the U. S. Department of Agri- 
culture’s Yearbook 1943-1947, Dr. A. 
G. Norman writes in a chapter on “Or- 
ganic Matter in Soils”, “It has even 
been asserted that crops grown in soil 
in which composts have been incorpor- 
ated are more nutritious and less sus- 
ceptible to disease—No sound scien- 
tific evidence is marshalled in support 
of such claims”. 


Without further argument as to who 
does or does not realize the impor- 
tance of organic matter and its rela- 
tion to healthy soil and plants, the fol- 
lowing story of my experience with po- 
tatoes grown in soil treated with In- 
dore compost will give nature’s own 
answer. 

For those who are not familiar with 
potato culture, it should be pointed 
out that soils only slightly acid or 
mildly alkaline favor the growth of 
pathogenic organism, actinomyces 
scabies, which causes a scab on the 
potato skin. Although this injury does 
not make the potatoes inedible, ‘it 
ruins their marketability. From “Sci- 
ence in Farming” in a chapter on po- 
tatoes I quote. “Another fungous dis- 
ease, common scab, causes losses in 
every section where potatoes are 
grown, and in some places its attacks 
have become so severe that potatoes 
can no longer be produced profitably”. 
To avoid such injury to the crop, po- 
tato farmers try to keep their soil 
quite acid, that is, in a pH range of 
4.8 to 5.2. I was told by the soil sci- 
entist at the nearby Government agri- 
cultural station that it is becoming 
necessary as time goes on to keep the 
potato soils at lower and lower pH re- 
actions in order to control scab. May 
this not be due to increasing reliance 
on chemical fertilizers and the accom- 


panying decline in the organic content 
of the soil? 
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In Suffolk County, Long Island, 
where my experiments were carried 
out, it is generally considered impos- 
sible to grow scab free potatoes in a 
“sweet” soil. The conventional meth- 
od of fertilization is a green manure 
crop of rye seeded in the fall and 
plowed under in the spring just before 
planting, combined with the applica- 
tion of 5-10-5 commercial fertilizer at 
the rate of one half to one ton per 
acre. Lime is used sparingly or avoided 
entirely. The only organic matter is 
the small amount supplied by the de- 
composition of the rye. 

Realizing the importance of organic 
matter in supplying adequate and 
properly balanced microbial life in the 
soil, but at the same time knowing 
high acidity creates an unfavorable 
environment for the development of 
many beneficial micro-organisms, I de- 
cided to test the theory that properly 
made compost applied in adequate 
amounts, under mildly acid or slightly 
alkaline soil conditions, will supply the 
microbial life necessary to check the 
injurious scab organism. It is nature’s 
way to protect the health of the soil 
through the constant fight between 
beneficial (saprophytic) organisms, 
living on dead or decaying matter, and 
injurious (pathogenic) micro-organ- 
isms, parasites of growing plants. Ac- 
cording to Dr. Waksman, “Organic 
manures stimulate the dev elopment of 
saprophytic organisms in the soil, and 
are thus able to check the activity of 
the pathogens, which are destroyed by 
the saprophytes”. In order that nature 
may carry out its appointed role, the 
soil must be in proper balance as to 
energy building material (compost) 
for microbial life and favorable en- 
vironment in which the latter can de- 
velop. 

My test plots consist of light sandy 
loam one foot deep over yellow sand. 
In 1946 when I started the experi- 
ment, soil tests showed a reaction of 
pH 5.6 and, as noted by the Agricul- 
tural Extension Service, favorable to 
the development of the potato scab or- 
ganism. I marked off two plots, sepa- 
rated by a three foot path, one desig- 


nated the control and the other the 
test plot. The conventional treatment. 
for potato culture was used on the 
control, that is, rye was seeded in the 
autumn and turned under in April 
1947 just previous to planting Irish 
Cobblers and Green Mountains with 
5-10-5 commercial fertilizer applied 
under and to the side of the hills. On 
the test plot, at the same time that rye 
was planted on the control, I applied 
Indore compost at the rate of ten 
tons per acre and turned it under im- 
mediately. Incidentally, a_ rototiller 
was used in turning the soil of both 
plots at all times. Again in the spring 
at planting time a similar application 
of Indore compost was made and roto- 
tilled in. Both plots were cultivated 
twice during the first six weeks of 
growth and no spray or dust was used 
to control insects or disease. Certified 
seed of the early and iate varieties, 
Irish Cobblers and Green Mountains, 
respectively, was planted in_ both 
plots. 

When the early potatoes were dug 
in the last week of July, the control 
showed 90° 


, of the tubers heavily in- 
fected with scab, while the test plot 
yielded beautiful clean skin potatoes 
with scarcely a trace of scab. I took 
samples of both plots to the nearby 


Government Agricultural Research 
Farm and showed them to the chief 
soil scientist. When I asked him to ex- 
plain to me why one lot of potatoes 
was heavily scabbed and the other 
clean in spite of the fact that both 
were grown on similar soil showing a 
reaction of pH 5.6, he said he only 
wished he knew, as no solution had 
been found for the control of potato 
scab except through increased soil 
acidity and the use of a few resistant 
varieties. He suggested that I repeat 
the experiment the next year, as the 
results of one season were not conclu- 
sive. The complete surprise he ex- 
pressed in my results and the indica- 
tion that no experiments had been 
made by the Government Research 
Station in the relation of the biologi- 
cal aspects of the soil to plant diseases 
spurred me on to continue my tests. It 
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was my hope to prove that the micro- 
bial life of the soil, stimulated by the 
compost, would control the scab or- 


ganisms independent of the soil re- 
action. 
In the autumn of 1947, compost was 


again applied on the test plot, and 
this time rock phosphate as well was 
broadcast at the rate of approximately 
one ton per acre. My soil showed 
some deficiency in phosphorus, which 
was the reason for treating it with a 
heavy application of this mineral. 
However, the county agricultural 
agent assured me that the pulverized 
pure rock phosphate was so slow act- 
ing that it would probably be two 
years at least before I noticed any 
appreciable difference in the phos- 
phate content of my soil. This predic- 
tion proved to be far short of the ac- 
tual results, as will be shown later by 
a detailed analysis. A coating of com- 
post was spread again in the spring of 
1948, while the control received the 
same treatment as before, i. e., rye 
turned under and 5-10-5 commercial 
fertilizer. 

This season the soil tests showed 
considerable change in the reaction, 
the control being pH 6.4 and the test 
7.2. The reasons for the sharp de- 


crease in acidity are not entirely clear, 
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but possibly the rock phosphate which 
was applied to both plots may have 
been the cause, at least in part. The 
higher alkalinity of the test plot as 
against the control was undoubtedly 
due to the compost which received 
some lime and bone meal in its prepa- 
ration. However, | was pleased that 
my soil had become more alkaline, as 
the experiment, if successful, would 
have more significance. Reference is 
made by Dr. James Small in his book, 
“pH and Plants” to findings that the 
optimum pH range for the develop- 
ment of actinomyces scabies | is 7.2-7.5. 
The planting was made in the first 
week in April 1948, while again no 
sprays or dusts were used to protect 
the plants. On the test plot an excep- 
tionally heavy growth of vines was 
obtained and no appreciable damage 
was done by the few Colorado beetles 
that appeared. A somewhat less vigor- 
ous growth was made by the plants on 
the control plot. 

At harvesting time for the early po- 
tatoes, Irish Cobblers, the control 
again showed the same heavy scab in- 
fection on practically all the tubers. In 
complete contrast, the test plot crop 
was comprised of ‘excellent clean skin 
potatoes with a yield of 50 pounds per 
twenty foot row or a rate of 725 bush- 
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els per acre. This compares with an 
average yield in Suffolk County of 
around 300 bushels. Hili were 15 
inches and rows 2% feet .part, which 
made the return one pound for every 
square foot of growing area. While it 
may be argued that a large yield on a 
specially prepared experimental plot 
does not mean that such a high return 
could be duplicated on a large scale, 
it should be emphasized that there 
was no treatment used which could 
not be repeated on a large acreage. 
The mechanization of the compost 
heap plus the use of the large available 
supply of duck manure, chicken drop- 
pings, hay, grasses and straw on Long 
Island is the answer to the falling hu- 
mus content of Suffolk County potato 
soils. 

The most encouraging and impor- 
tant results of these tests, aside from 
the large yield, more than twice the 
size considered normal in my locality, 
were the definite indications that com- 
mon potato scab can be controlled 
with organic matter independent of 
the soil reaction. Knowledge of the ex- 
istence of microbes antagonistic to the 
potato scab organism is not new, but 
apparently its practical application 
has received little attention. Dr. 
Waksman says, “A number of antag- 
onistic bacteria were found to be able 
to prevent scab formation by S. scabies 
on potatoes”. However, he goes on to 
say that inasmuch as pure cultures of 
the antagonist are destroyed in field 
soils, “it is highly doubtful whether 
antagonists will be found to be of 
much assistance in combating potato 
scab in soil”. On the other hand, he 
adds, “The application to the soil of 
organic materials which favor the de- 
velopment of antagonists has given 
much more favorable results than the 
use of pure cultures”. The results of 
my tests seem to indicate pretty con- 
clusively that organic materials com- 
posted under proper air and moisture 
control, as in the Indore process, 
“favor the development of antago- 
nists” which inhibit the growth of 
actinomyces scabies. Everyone knows 
the importance antibiotics have at- 


tained in the field of medicine during 
the past decade. Isn’t it about time 
that the antibiotic action of soil mi- 
crobes in relation to soil and plant 
health receive more widespread atten- 
tion? 

The ability to grow potatoes in soil 
only slightly acid or about neutral is 
important not only as a benefit to the 

tubers but also as a great advantage 
in crop rotation. Other vegetables 
grown by potato farmers on Long 
Island are cabbage, cauliflower and 
brussel sprouts, all of which require 
a mildly acid soil, 1. e., pH of 6 to 6.8. 
The difficulty in growing these other 
crops in rotation with potatoes is the 
very acid soil required by the latter 
under present fertilizer treatment. 
With the application of compost and 
the accompanying low soil acidity, it 
becomes possible to follow early pota- 
toes with cauliflower or brussel sprouts 
which are transplanted in the fields in 
late July or early August for harvest- 
ing in October and November. If it is 
not desirable to grow these other vege- 
table crops after potatoes, the mildly 
acid soil reaction has the further ad- 
vantage of allowing the inclusion of a 
legume cover crop which can be seed- 
ed as soon as the potatoes are harvest- 
ed and turned under with the fall ap- 
plication of compost. Legumes such as 
vetch or cowpeas, with their nitrogen 
containing root nodules, are far more 
beneficial to the soil than rye, which 
is used now because of the high soil 
acidity present under the existing 
methods of potato culture. 

When my second experiment was 
completed in the summer of 1948, 
showing the excellent heavy crop ‘of 
clean potatoes on the test plot, pH 7.2, 
as compared with the scabby tubers 
on the control, I brought samples to 
the Government Agricultural Station. 
The soil scientist, having been uncon- 
vinced by the results of my first tests 
in 1947 when the soil reaction was pH 
5.6, was completely puzzled when the 
two lots of potatoes from the 1948 ex- 
periments were shown to him, and he 

was told the plots analyzed at pH 7.2 
and 6.4. He was amazed when I men- 
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tioned the yield rate of 725 bushels 
per acre. In order to have my own soil 
tests checked and obtain an accurate 
analysis of the mineral nutrients, I had 
given the soil scientist samples from 
both experiments plots. It will be re- 
called some phosphorus deficiency was 
indicated in 1947 and rock phosphate 
had been applied, but with some skep- 
ticism by the soil expert as to early 
results from this slow acting mineral. 
Before giving me the details of the 
analysis later on in the autumn, he re- 
marked, “You have quite exceptional 
soil in that test plot—very heavy in 
phosphorus”. Then came the actual 
figures. The pH reaction was the same 
as I had obtained in my own tests, and 


the rest of the analysis follows: 
TEST PLOT CONTROL PLOT 


pH 7.2 pH 6.4 
Ibs. per acre Ibs. per acre 

Calcium 6000 1600 
Nitrate Nitrogen 20 10 
Ammonium Nitrate 3 2 
Phosphorus 680 120 
Potassium 300 150 
Magnesium 350 100 
Manganese 10 5 
Aluminum 5 25 


The above figures speak for them- 
selves, and give the answer, without 
room for argument, that ample nitro- 
gen, phosphorus and potash as well as 
other nutrients can be provided bv 
properly composted manure, rock 
phosphate and lime. The very large 
amount of available phosphorus re- 
vealed by the analysis, it seems evi- 
dent, must have been due in large part 
to the action of the micro-organisms 
stimulated by the compost. In “Hu- 
mus” Dr. Waksman notes, “Humus 


exerts a definite effect upon the avail- 
ability of the inorganic phosphorus in 
soil: it prevents the rapid _precipita- 
tion of the phosphorus by calcium; 
rock phosphates interact with some of 
the humus constituents to render 
some of the P, O; (phosphorus ) more 
soluble,” and ‘further “humus is now 
recognized as a source of plant nutri- 
ents liberated by the action of the 
micro-organisms. 

The two major conclusions to be 
drawn from my experiments are, (1) 
the compost (humus) increased the 
potato yield by supplying the source 
of energy for the soil micro-organisms, 
which in turn liberated and circulat- 
ed the plant nutrients. To quote again 
from Dr. Waksman’s “Humus”, “Most 
of the micro-organisms inhabiting the 
soil depend upon the plant and ani- 
mal residues and upon humus for their 
nutrients. As a result of their activi- 
ties, the elements which are most im- 
portant for the growth of plants, espe- 
cially carbon and nitrogen, are kept 
in constant circulation”. (2) Microbial 
antagonism stimulated by the com- 
posted organic matter checked the de- 
velopment of the injurious scab or- 
ganism. 

Nature’s answer to the problem of 
soil health and productivity was far 
more complete and conclusive than I 
had dared hope for. As one who has ex- 
perienced the great satisfaction of see- 
ing such gratifying results from the 
soil in highly productive condition, I 
would say, give nature a chance and 
she will return a healthy harvest full 
to overflowing. 
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SHOT-GUN METHOD 
OF SPRAYING 

The Farm Journal (June 1949) 
says that “Now you can buy a one- 
package spray mixture good for all the 
fruits you grow.” This has been work- 
ed out by horticulturists of Purdue 
University and the Ohio Farm Bureau. 
They now have an “all-purpose spray 
mixture containing DDT, arsenate of 
lead and ferric dimethyl dithiocarba- 
mate. The first two chemicals kill 
bugs, the last one discourages fungus 
diseases.” This spray, they say, “when 
applied correctly, controls practically 
every pest on apples, pears, peaches, 
cherries and grapes.” Note that it 

says “when applied correctly.” 

A few weeks ago I met a farmer 
near York, Pennsylvania who said that 
in the 1948 growing season he lost his 
entire crop of apples at the first spray, 
using a new chemical furnished by the 
Government. He claimed he had heard 
that in Delaware that practically the 
entire crop of apples of a great part 
of the State had been lost in the same 
manner, but that the Government had 
indemnified the growers. Will readers 
of this magazine who reside in Dela- 
ware and who know about Laces give us 
more information. 


CHEMICAL FERTILIZERS 
ACIDIFY THE SOIL 

The proponents of the use of chemi- 
cal fertilizers belittle the quality of 
chemicals of acidifying the soil, stating 
that all the farmer has to do to coun- 
teract it, is to apply lime. But do they 
do it? I was reading recently in a 
sewage works journal that a large seg- 
ment of our Pacific Northwest soil is 
sufficiently acid to reduce concrete 
drain tile to a mere streak of sand in 
five years or less. 


ALKALI SOILS 
We receive many requests from 
persons located on the arid alkali soils 
of the west for a method of counter- 


acting the alkali.” The usual practice 
there is to use gypsum because of its 
content of sulphur. We know that 
accumulation of sulphur is not good 
for the soil. It brings about an over- 
multiplication of sulphur reducing 
bacteria which have a negative effect 
on valuable fungi needed to break 
down the cellulose of organic matter 
in the soil. We suggest the use of acid 
peats, which when purchased in car- 
load lots, and considering what it will 
do generally to build up the structure 
and water carrying capacity of the 
soil, is a practical procedure from an 
economical farming standpoint. 


NEW PHOSPHATE 
PLAN REVEALED 

Here is an interesting item that 
appeared in the St. Petersburg Times 
of April 30, 1949: 

“A Tampa chemist yesterday an- 
nounced perfection of a process which 
he believes will make Florida’s phos- 
phate go six times as far as at present. 

“Michael B. Martino said his meth- 
od produces a synthetic phosphoric 
acid by combining six units of char- 
coal with one unit of crude phosphate. 

“Phosphoric acid is used in commer- 
cial fertilizer. If the process proves as 
successful as Martino believes it will 
be of great importance to the State’s 
phosphate and fertilizer industries.” 

This process may be an acceptable 
one to the organiculturist, for the 
phosphate rock is not mixed with sul- 
phuric acid. Instead, charcoal is used. 
This is an innocuous product which has 
the peculiar property of absorbing a 
large quantity of nutrients and hold- 
ing it in a concentrated, small space. 

If the process stops there, well and 
good. But if the fertilizer manufac- 
turer takes it and makes a super-super- 
phosphate out of it, then beware. 


ELECTRIFYING THE SOIL 

In Electrical Engineering Magazine 
for February, 1949, they say, “It is al- 
most a breathtaking conception, but 
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the irradiation of soils by high fre- 
quency during the plowing will lead 
to the possible eradication of grubs, 
mites, insect’s eggs and disease or- 
ganisms, and will provide an enemy- 
free environment for the growing of 
crops.” Will it not also destroy bene- 
ficial organisms? There is an old say- 
ing that “his learning overbalanceth 
his brain and so is a burden.” Ob- 
serving the actions of some of our 
scientific organizations one cannot 
help but note with sorrow the reckless- 
ness of some of these men of science. 
They seem to be so happy about a 
new discovery that they rush out and 
want to apply it without checking on 
its other side effects, possibly to the 
ultimate injury of the very medium 
which it is attempting to aid. This is 
what scientists call the trial and error 
method. The time is coming when the 
Government will not permit such false 
scientific methods to be applied with- 
out a thorough checking first. 


PRICES FOR 
ORGANIC PRODUCTS 

Here is a letter sent to us by one 
of the readers of Organic Gardening 
Magazine: 

May 17, 1949 
“Kind friend: 

The growing of cereals, fruits and 
vegetables the organic way, appears 
to me, to be too expensive according 
to what organiculturists are charging 
for the stuff they produce. For in- 
stance, one organiculturist lists prices 
on the following food items: 


Whole wheat flour 3 Ibs. $1.00 
Yellow corn meal 3 Ibs. 78 
Buckwheat flour 3 lbs. 82 
Honey 1 Ib. 1.00 


Buyer must pay shipping charges. 
If the average consumer had to pay 
such exorbitant prices for foodstuffs 
grown organically, he would not have 
long to live. He would soon starve to 
death as he culd not earn enough 
money to pay for his food. I believe 
that it is best to leave the organicul- 
turists alone. Agriculturists can sell 
much cheaper.” 

There is something to both sides. 
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It is the old law of supply and demand 
working. There is a considerable 
scarcity of foods available that are 
grown organically, but the organic 
grower should not drive away his mar- 
ket by charging too much. On the 
other hand, the customer must realize 
that it costs money to advertise to 
sell a product through the mails. As 
I see it there should be a compromise 
on either side. The grower should re- 
duce his prices somewhat, and the 
consumer should raise his idea of the 
price which he is prepared to pay. 
When enough organic farmers enter 
the farming scene, the prices will 
come down to a point where both 
parties will be satisfied. 

However, so long as there are two 
kinds of products on the market, the 
chemical and the organic, the latter 
will feel entitled to some differential 
on account of the increased vitamin 
content of the food they produce. 
The consumer will save on doctor bills 
by buying such food. 


WEED ERADICATION 
WARNING 

The following is an Associated Press 
Dispatch of Jan. 8, 1949: 

“Too many valuable plants are 
called and treated as weeds, says Prof. 
A. C. Shead of the University of Okla- 
homa. Much of our honey comes from 
so-miscalled “weeds,” for example. 

“Prof. Shead warns there is danger 
in indiscriminate weed eradication. 
Not only are plants needed to hold 
topsoil, but also many plants might 
also be turned to producing such pro- 
ducts as drugs, fats, gums, oils, rubber, 
sugar, waxes and other chemicals. 

“The United States probably has 
introduced fewer plants that yield 
materials for industry than any coun- 
try of comparable importance,’ and 
also has “neglected adequate studies 
of its native flora from this stand- 
point,” he declared. Many plants are 
“in danger of extinction from erosion, 
excessive exploitation, fire, the mow- 
ing machine, over-grazing and ill-ad- 
vised weed eradication.’ ” 
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JOURNALISTIC OMNIPOTENCE 


The way the press usually mis- 
handles facts is enough sometimes to 
tear out one’s hair. Witness the fol- 
lowing in the Pasadena Star News of 
a recent date: 

“There is some debate as to whether 
commercial or natural fertilizers are 
best. Actually, so far as the plant is 
concerned, it can never tell whether 
the nutrients supplied have come from 


the factory or the farm, for both give 
exactly the same results. 

“Some gardeners contend that the 
organic matter present in natural fer- 
tilizer is better. Although organic mat- 
ter is necessary, it can usually be pur- 
chased cheaper as peat moss or in 
some form other than manure.’ 

I am not going to comment on this 
one. Readers of this magazine will 
get the answer by reading the Organic 
Farmer, and better yet, by trying the 
organic method. 


ORCHARDING 


Wiis read up on the general re- 
quirement of the particular fruit tree 
you are growing, its type of soil and 
cultural requirements. Then remem- 
ber that in the entire field of growing 
crops, the orchard is the most difficult 
place in which to apply the organic 
method. It is much simpler where 
you are starting from scratch with 
baby trees in a new orchard. There 
you can pile in the compost and give 
the tree a wonderful start. But where 
you have an orchard of old trees, it is 
a difficult proposition and will take 
years to treat them with compost and 
to give them the health to resist dis- 
ease. Where a person has a commer- 
cial orchard on which he is financially 
dependent, he must work cautiously, 
starting with a small block of trees 
every year and extending it from year 
to year. 


THE ORGANIC METHOD 
WITH TREES 

Compost should be applied under 
each tree. Start about two or three 
feet away from the trunk, and go to 
about a foot beyond the drip-line of 
the end of the branches. How thick 
shall it be applied? If you are going 
to apply it every year, a half inch to 
an inch will do. First cultivate under 
the tree to work the grass mat into 
the soil, then work in the compost, if 


possible keeping it in the upper two 
inches. It is good practice then to 
apply a mulch of old hay or other 
green matter. A layer of about five 
or six inches thick of compost would 
be sufficient for four or five years. 
Where there are poisons in the soil 
from many years of spraying, a layer 
of five or six inches of compost worked 
into the soil will tend to counteract 
somewhat their harmful effects. 


HOW CAN I MAKE COMPOST 
FOR A BIG ORCHARD 

A good way is to use every bit of 
residue green matter you can get, such 
as leaves in the fall, corn cobs from 
country mills, your own tree prunings, 
etc. A Mitts and Merrill Hog Machine, 
(Mitts & Merrill Co., Saginaw, Michi- 
gan) or a Papec feed cutter could 
shred it to pretty fine stuff. Check 
on the Papec (Papec Machine Co., 
Shortsville, N. Y.) The company 
claims that their Model L hay chop- 
per-silo filler will do the job. We have 
never tried it for this purpose. Use a 
manure loader to assemble the com- 
post materials into the heap. It will 
save days of work. 


THE RING METHOD OF 
MAKING COMPOST 
To save time, the compost, instead 
of being made in a separate place, 
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and then hauled to each tree, can be 
made right under the tree. Thus it 
acts as a mulch also. The reason it 
is called the ring method is that since 
you start from about three feet away 
from the trunk, the material looks like 
a ring. Apply the raw materials under 
the tree as if you were making com- 
post, but instead of making the heap 
five feet high, make it only about two 
feet. To hasten the formation of com- 
post, a large quantity of earthworms 
can be placed in the material. 


SUPPOSE I HAVE NO 
ANIMAL MATTER 

Q. We are large orchardists but 
have no animals. How can we make 
compost? 

A. If you follow the instructions 
given in the last paragraph and use 
no animal matter, but insert plenty of 
earthworms, their manure (castings) 
will furnish the necessary animal mat- 
ter. You can also purchase on the 
market tankage, dried blood and bone 
meal which can be used sparingly in 
the heap. 


A PURCHASED 
ORGANIC FERTILIZER 

You can purchase such fertilizer 
material as cotton seed meal, castor 
pomace, phosphate rock, and items 
mentioned above and mix a 100% or- 
ganic fertilizer. Mixed with the top- 
soil, including a liberal amount of 
earthworms, there would be a quick 
breakdown in the soil. Check with 
your local county agent, to work out 
a formula for you based on your soil 
and your kind of tree. But do not 
include superphosphate or muriate of 
potash. They are chemical fertilizers. 


GREEN MANURING 
Growing a green manure crop in 
your orchard is a help to the organic 
method, but is not a substitute for 
making compost. Use both. 


MULCHING 
Mulching under a tree with hay, 
straw or green matter is an excellent 
practice. It controls weeds and con- 
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serves soil moisture. Grass is harmful 
to most fruit trees. It is an asphyxi- 
ating agent to the roots of the trees, 
with the exception of guava. Do not 
use diseased leaves as a mulch. Put 
them in the compost heap. Keep 
mulch two or three feet away from 
the trunk so as not to provide a home 
near the bark of the tree for mice and 
other rodents. 


RAW MANURE 
Never use raw manure under a 
tree. It contains disease elements 
that are worked out in the rotting 
process of composting. 


EARTHWORMS 
Do not put earthworms under trees 
unless you give them plenty of organic 
matter to work with, as in the ring 
method described above or mulching. 
If you do and they have no food, they 
will disappear. 


STONE MULCHING 

This is applicable only for the home 
orchard. For full information regard- 
ing it, see our book Stone Mulching 
in the Garden, $3.00. Stones are 
placed under the tree after the grass 
has been disced in. Start from about 
three feet from the trunk. It is used 
as a mulch and has many advantages. 


GENERAL ORCHARD HYGIENE 

This includes good pruning prac- 
tices. Remove dead branches, dead 
leaves, rotted or mummified fruits, 
etc. 


IS THE ORGANIC METHOD 
PRACTICAL IN 
BIG ORCHARDS? 
Absolutely. Figure out the tremen- 
dous cost of chemical fertilizers and 
sprays and the cost of the equipment 
to apply the sprays. Add to that the 
cost of counteracting other evils of 
the chemical method such as sprays 
to prevent fruit from falling, cost of 
hand pollination because the bees have 
been sprayed out of the picture and 
you will see how much money there is 
left for making compost. 
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FALLING APPLES 

Q. What can I do about stopping 
apples from falling off the trees in 
July? 

A. Fruit drop is almost always 
caused by nitrogen deficiency. Give 
your tree a good dressing of compost, 
or well rotted manure, early next 
spring. The chance is that the fruit 
will stay on. You can improve your 
chances by digging or drilling holes 
along the drip line of the branches and 
filling those holes with compost to 
make nutrition more quickly available 
for the roots. A mulch should also 


help, this is applied to 2 feet beyond 
the drip line of the tree. 


SPRAYS AS INSECTICIDES 

The sprays and dusts that are used 
to kill insects contain the most violent 
poisons including mercury, arsenic, 
nicotine, and many other equally dan- 
gerous poisons. These poisons do kill 
the insects, but unfortunately these 
poisons drain down to the soil and are 
equally toxic to the organisms in the 
soil. Even a small amount of many 
of these poisons is a fatal dose to 
many of the most important soil or- 
ganisms. Then too, the poisons accu- 
mulate on the vegetables and fruits 
that are sprayed in such amounts that 
they are definitely injurious to the 
animals that eat them. It is not un- 
common to hear of children who have 
died as a result of the poisonous spray 
residues on food plants. Science has 
proven that sprays penetrate to the 
interior of the fruit. 


INSECTS AND SPRAYS 

Q. Beneficial insects are injured by 
sprays and criminal elements flourish. 
Please explain to me this statement. 
Why do the sprays not destroy all the 
insects equally? 

B. F. R., Lake Forest, IIl. 

A. During the last two years, sev- 
eral experiment stations have given 
out reports which we have printed in 
the magazine off and on about the 
very question which interests you. The 
so-called predators, which destroy un- 
desirable pests, are apparently less a- 


daptable and more specialized than 


‘the plant pests. When you spray, you 


kill off the weakest specimens of the 
plant pests and cause a selection of 
the most resistant specimens. The 
predators, if not succumbing to the 
spray itself, will lose out because the 
basis of their food supply, the plant 
pests, has been reduced. Since insects 
increase rapidly, this leads to an elim- 
ination of the desirable and to a breed- 
ing of a spray-resistant undesirable 
insect group. 


DO THE NEIGHBORS’ INSECTS 
AFFECT MY TREES? 

By following the organic method 
you will notice less and less insect and 
disease troubles. The insects will not 
relish the taste of the leaves of such 
trees because over millions of years 
through Nature’s process of evolution 
the insect has come to be a means of 
performing certain of her functions— 
to pollinate, to spread seeds and to 
destroy unwanted vegetation. It has 
been known for a long time that in- 
sects prefer plants that have an over- 
supply of carbohydrate, and chemical 
fertilizers bring about such an over- 
supply. Your neighbors’ insects will 
not bother your trees much for that 
reason. They will stay where the plant 
matter appeals the most to their taste. 


SAFE SPRAYS 

The home orchard could be sprayed 
early in the Spring before any of the 
buds open, with a 3% oil spray, to 
kill scale insects and insect eggs. If 
the trees have been fed liberally with 
compost for a number of years, they 
should be relatively resistant to dis- 
eases and insects. Until then it might 
be necessary to dust them with Rote- 
none or Pyrethrum. These are organic 
materials which do not poison the soil. 

It will require some years to build 
your trees up to the point where they 
will be highly resistant to diseases and 
insects. In the meantime you might 
take such measures against them as 
will not further injure the soil. For 
instance, dormant sprays consisting 
of animal oils for killing scale insects 
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can be used safely. These sprays kill 
insects by forming a film over their 
bodies. Sprays which contain sulphur, 
copper and arsenic should be avoided. 
We also feel that the new highly toxic 
sprays and dust as DDT should be 


avoided. 
BIRDS 

Much good can be accomplished by 
encouraging orchard birds as_blue- 
birds, wrens, flycatchers and swallows 
We even recommend the building of 
bird boxes in orchard trees. One blue- 
bird will catch all the insects from a 
number of trees. 


DWARF TREES 
If your space is limited, dwarf trees 
may be used to a good advantage. 
With unlimited space you probably 
will be better pleased with the regular 
trees. 


LAZY MAN’S ORCHARD 

This is an account of an orchardist 
who acquired a pear orchard and de- 
cided to operate it with as little care 
as possible. The plant growth under 
and between the trees was cut and 
allowed to remain on the ground as a 
mulch. The trees were never pruned, 
never cultivated, and never sprayed. 
The trees thrived and bore abundant 
crops of fine, practically disease-free 
fruits. The remarkable performance 
of this orchard, which was practically 
abandoned to nature’s care, seems to 
indicate that orcharding has become 
so artificial and so unnatural that the 
minimum care given to the pear trees 
by the lazy man was better than the 
combination - of treatments that are 


usually recommended by the Experi- 
ment Stations. The reason for this is 
doubtless to be found in the soil. The 
lazy man fed his soil organisms with 
organic matter, and did not injure the 
soil organisms with the poisons that 
are so commonly applied to the trees 
in such generous amounts that much 
drips to the ground and penetrates the 
soil. 


WOOLLY APHIS 
Some of our readeis have had re- 
sults in controlling this insect by 
planting nasturtiums under apple 
trees. The woolly aphis should not be 
confused with ordinary aphids. 


To get a better idea of the applica- 
tion of organic practices in the orchard 
read our pamphlet called The Fruit 
Orchard, 50c. 

Q. Is it safe to use old chicken ma- 
nure in fertilizing orchard trees? 

A. Chicken manure which is at 
least one year old, may be applied to 
trees in your composting plan. 

Q. What control method do you 
recommend for borers? 

A. An old orchard practice to con- 
trol bark borers consists in painting 
the trunks and larger branches of the 
tree with a tree paste made by mixing 
together equal parts of clay and fresh 
cow manure. This paste apparently 
excludes oxygen from the borers. You 
might try this treatment and let us 
know whether it is effective. It is 
quite difficult to kill the borers after 
they have established themselves in- 
side the tree. 





Friends of THE ORGANIC FARMER Can Help Build 
Circulation By Handing Out Free Subscription Booklets 
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to your efforts. 


SEND FOR FREE BOOKLETS 


The Organic Farmer is constantly striving to increase its subscription list. It 
is important that we tell as many people as possible about organic farming. 
Perhaps you would like to take an active part in this important program by 
handing out our subscription booklets to friends, neighbors and acquaintances 
in your community. If you would like some extra money, this spare-time 
activity will return liberal commissions. The booklet will induce your pros- 
CULTU pect to subscribe. Through a coded coupon we can trace each subscription 


Write to THE ORGANIC FARMER, Dept. A., Emmaus, Pa. We will be 
glad to send you 25 or 50 booklets. State the amount you want. 
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* SOIL BUILDING IS 
THEIR BUSINESS 


By KEITH D. LARSON 


Phewsis I speak about the Soil 
Builders Incorporated, I should like 
to give my readers some information 
as to why Soil Builders Incorporated 
was organized. In South St. Paul in 
1940, a million dollar Sewage Treat- 
ment Plant was built to handle the 
sewage from Armour’s, Swift’s, and 
Rifkin’s Packing Plants; as well as the 
Stockyards, and the metropolitian 
area of the city of South St. Paul. 
Since the population of the city is 
only about 15,000, most of the sewage 
comes from the above mentioned in- 
dustries. It is estimated that the city 
produces only about 10% of the sew- 
age and possibly only 5% of the solids. 
During week days, approximately 30 
dry tons of sludge is settled out in 
the large sedimentation tanks of the 
Sewage Treatment Plant daily. This 
sludge is primarily paunch manure, 
blood, meat scraps, and hair. Since 
most people do not realize what a 
large amount of material this is, for 
normally we are accustomed to think- 
ing in terms of manure which is about 
80% moisture, therefore we should 
multiply this figure of 30 tons by 5, 
making it about 150 tons or about 5 
gondola carloads of manure, and that 
is a lot of manure. 

Since 1940 until late 1948 the Treat- 
ment Plant has been pumping its 
primary sludge, which contained all 
the heavier and larger particles of 
meat scraps and paunch manure, into 
two large lagoons, where there is now 
250,000 tons of this material in vari- 
ous stages of decomposition. Prior to 


1947, the Superintendent of the Sew- 
age Treatment Plant had been hiring 
annually a large crane to drag out of 
the lagoons several hundred yards of 
this waste to be loaded free of charge 
on farmers’ trucks. (Picture No. 1) 
This method of disposal was inade- 
quate and wasteful, for only a small 
portion of yearly production could be 
removed by this means, with the re- 
maining amount to overflow from the 
lagoons and to become a nuisance as 
well as an economic loss to the com- 
munity, for this valuable soil building 
material should go back to the farms 
from whence it came. 

Therefore, in 1944, Mr. W. H. Crop- 
sey, the Plant Superintendent, talked 
to Mr. R. T. Thomas, an influential 
business man in the community, about 
the advisability of drying the sludge 
by some means and selling it for fer- 
tilizer. Both agreed that a method 
could be devised for drying it and 
chemical tests showed the dried ma- 
terial to be of considerably better fer- 
tilizing value than ordinary barnyard 
manure. However, at that time, the 
drying plant was not built, for drying 
equipment could not be obtained due 
to the steel shortage. Nevertheless, 
tentative plans were drawn up for the 
construction of such a plant; and the 
enthusiasm was running high, for al- 
most daily, farmers were reporting on 
the exceptional fertilizing value of the 
material they had used on their farms 
and truck gardens. 

In the fall of 1947, Mr. Thomas, and 


two of his business associates, Mr. 
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Martin Hulke and Mr. J. D. McCor- 
mick, formed a corporation under the 
name of Soil Builders, Incorporated, 
with the express purpose of processing 
the sludge from the South St. Paul 
Sewage Treatment Plant to be used 
as a soil builder. Since no one pre- 
viously had handled, or dried, this 
material on a commercial scale it was 
necessary to develop the entire proc- 
ess, and since I think, it might be of 
interest and possibly of value to per- 
sons having similar problems, I wi!l 
list in chronological order the major 
problems in drying this sludge and 
how the Soil Builders, Incorporated, 
solved them. 

Their first big problem was how to 
get the material out of the large 200 
x 500 foot lagoons which were built on 
swampy soil and which precluded the 
use of bulldozers and steam shovels. 
The use of hand labor would be too 
expensive, therefore the removal proc- 
ess had to be done by some mechani- 
cal means . After much study it was 
decided that the use of drag-line 
equipment seemed to be the only logi- 
cal method. With this in mind a 
$2,000 winch and a 2 yard bucket 
were purchased. After a few trips with 
this big bucket and when the top dry 
material was removed, the bucket 
overloaded and nearly sank out of 
sight. It was therefore readily appar- 
ent that a smaller bucket would be 
required and so a 1 yard gravel bucket 
was obtained; but this would not load 
or unload properly. Being of a pioneer 
spirit the “Soil Builders”, as we call 
the founders of the drying plant, 
would not give up but instead hired 
the best designing engineer of drag- 
line buckets that they could find to 
help them solve this problem. As the 
designing engineer had never seen ma- 
terial of this type handled by drag- 
line he too, had to experiment; but 
did finally build a bucket that will 
draw into the stock pile approximately 
1 yard of sludge, and will not drag any 
of this soft material back into the la- 
goon on the return trip. News of this 
bucket has even reached Texas, where 
engineers were working on a similar 
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problem and they came all the way up 
to South St. Paul to make accurate 
measurements and take pictures of 
this bucket. 

While the experiments in the re- 
moval of the sludge were being carried 
out, the wet sludge was loaded into 
farmers’ trucks for a nominal charge 
of 60c per yard to cover part of the 
cost of loading. During this develop- 
mental period of the drag-line equip- 
ment some 3,000 yards of wet sludge 
was loaded into farmers trucks. 

Of course the next big step was how 
to dry the sludge once they had it at 
the edge of the lagoon. This, experi- 
ence has shown, was their most difh- 
cult problem. Samples of sludge were 
taken to the University of Minnesota 
Laboratories and pre-dewatered by 
centrifuging. From several tests, it 
was discovered that one could reduce 
the 80% moisture content of the sludge 
to approximately 60% by putting it 
through a high speed centrifuge and 
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this, of course, would mean a great 
saving in fuel; but it proved to be im- 
practical, for it was learned while con- 
ducting these studies that a large auto- 
matic grit removal centrifuge installed 
in the Twin Cities Sewage Treatment 
Plant, which had been used for dry- 
ing similar material, proved unsatis- 
factory for at sufficiently high veloci- 
ties to de-water the material to 60% 
the automatic centrifuge soon broke 
down. Three barrels of sludge were 
then taken to a rendering plant and 
put through a cracklings press. This 
method reduced the moisture content 
much lower than did the centrifuging, 
but was at once apparently imprac- 
tical due to the large amount of 
labor involved. After that the “Soil 
Builders” and myself started examin- 
ing sludge dryer plants in Duluth, 
Chicago, Des Moines, and Milwaukee. 
While in Milwaukee, Mr. Brower, Su- 
perintendent of the Milwaukee Sew- 
age Treatment Plant, took the “Soil 
Builders” out to an alfalfa drier man- 
ufacturing company to examine their 


driers. On examination it appeared 
that these driers with minor changes 
might satisfactorily dry the South St. 
Paul industrial wastes. Therefore ar- 
rangements were made to test dry a 
truck load of the South St. Paul Sew- 
age Treatment Plant sludge in one of 
the alfalfa driers which was then oper- 
ating at Laverne, Minnesota. 

A short time afterwards, which was 
now about April 1948—several months 
and thousands of dollars behind the 
anticipated schedule—the sludge was 
run through the alfalfa drier and the 
test was a decided success. Some 
forty 50 pound bags of fertilizer were 
dried during this testing. This ferti- 
lizer proved to be the most valuable 
asset of the corporation up to that 
time. 

I took about 30 pounds of this ma- 
terial to use in tests on a portion of 
my little garden and was astonished 
at the improvement of test plots in 
which the “Soil Builder” organic fer- 
tilizer was used as compared to the 
unfertilized plots. 
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I am sending the editor of this 
magazine several kodachrome pictures 
taken July 4, 1948, of vegetables fer- 
tilized with the dried sludge and others 
that were not fertilized. It should be 
pointed out that this fertilizer was 
used on good soil and therefore its 
effect would not be as apparent as if it 
had been used on poor soil. Neverthe- 
less the following advantages were ap- 
parent: (1) there was a higher per- 
centage of the seed sprouting in ferti- 
lized plots. (2) The leaves of the plants 
were taller and broader. Actual mea- 
surements of leaf size were not made, 
but from observation it appeared that 
nearly 50% more surface was being 
exposed to the photosynthetic action 
of the sun. Measurements of the height 
of the plants in the experimental plot 
were made on July 4, 1948, and are 
as follows: 

unfertilized plot 

carrots 13” 
string beans 13” 


fertilized plot 
carrots ap 
string beans 20” 

beets 11” beets 16” 
corn 28” corn 37” 
(3) The color of the plants on the fer- 
tilized plots was much better than 
that on the unfertilized. (Unfortu- 
nately the kodachrome pictures do 
not bring this out as well as I had 
hoped). (4) The fertilized plots pro- 
duced far more vegetables than did 
the unfertilized plots. (5) The tomato 
plants fertilized with “Soil Builders” 
organic fertilizer were bearing fruit 
several days before those on the un- 
fertilized plots and the total yield on 
fertilized plots per plant was several 
times that on the unfertilized plots. 
(The tomato yield on the fertilized 
plots was at a rate of better than 1,000 
bushels per acre). (6) The plants 
on the fertilized plots stayed green 
throughout the entire summer, except 
of course, for seasonal vegetables such 
as peas. 

Mr. Richard Kottke, a truck gar- 
dener, who lives in the sand dune area 
northwest of Minneapolis, tried out 
a 40 lb. bag of the South St. Paul pro- 
duct on his sandy soil. For a test plant 
he used watermelons. In testing the 
watermelons he grew four hills ferti- 


lized with “Soil Builder Organic Fer- 
tilizer” and four hills fertilized with a 
chemical fertilizer. (See pictures 2 
and 3). In picture 2 the hills of water- 
melon in the foreground were fertilized 
with “Soil Builder” fertilizer and those 
in the background were fertilized with 
the chemical fertilizer. From this pic- 
ture it is easy to see that the organic 
fertilized plants not only grew better 
but that more of the seeds germinated, 
all hills coming up. Picture 3 shows 
the chemically fertilized plants in the 
foreground and the organic fertilized 
in the background. It will be noted 
that not a single plant came up in 
one of the chemically fertilized hills 
and that the leaf size of the plants in 
the other hills was much smaller. As 
the season progressed an even greater 
difference was noted in the size and 
number of mature watermelons pro- 
duced on the two test plots. The or- 
ganic fertilized plots grew many more 
and larger watermelons while only a 
few small melons grew in the chemi- 
cally fertilized hills. This experiment 


of course, does not conclusively prove 


that organic fertilizers are better than 
chemical fertilizers for all types of 
soil, but it does show that chemical 
fertilizers are not as beneficial for this 
type of sandy soil as are water holding 
organic fertilizers. 

With these phenomenal growths 
some might feel that this material is 
dangerous to use since it seems to be 
too strong, but that is not the case. 
Early in October, while making a sur- 
vey of the lagoons, a large tomato 
plant was found growing right up out 
of this sludge heavily loaded with to- 
matoes. An accurate count revealed 
that there were 97 big red healthy to- 
matoes on the one plant in various 
stages of ripeness. And on examina- 
tion of the lagoons hundreds of small 
trees were found growing right in the 
lagoon. The cottonwood tree appears 
to be especially suited for growing on 
this rich organic material. 

Based on the drying experiments, an 
alfalfa drier was ordered and set up 
near the North Lagoon. (see picture 
No. 4). The sludge removed from the 
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FIGURE 4 


lagoons by means of the drag-line 
equipment is fed into the drier with a 
moisture content of about 80% and 
comes out with a moisture content of 
about 4%. Natural gas is used as a 
source of heat for the drying process. 
The sludge is dropped into the burn- 
ing gas from the conveyor belt on the 
right of the drier (see picture No. 4) 
where the temperature is about 1800 
degrees Fahrenheit and after traveling 
three times up and down the large 
cylinder the dried material is blown 
into the dust cyclone at the left. While 
traveling through the drying cylinder 
the temperature of the hot gases drops 
from the 1800 degrees Fahrenheit to 
250 degrees Fahrenheit. This rapid 
drop in temperature, while there is 
very little loss of temperature through 
the outside jacket, of the drier means 
a very high ‘ce of efficiency in the 
use of the heat. 

Due to heavy freezing of this mate- 
rial in the lagoons the drag-line equip- 
ment cannot be used in the winter. 
Therefore in order to keep operating, 
the fresh sludge, as removed from the 
tanks, is hauled over to the drier and 
dumped in the revamped manure 


spreader (see foreground picture No. 
5) which feeds it evenly on to the 
feeder belt. 

The dried fertilizer collected in the 
cyclone at the left (see picture No. 4) 
is blown some 150 feet to the ware- 
house in the background (see picture 
No. 4) where it is ground and bagged. 

The drying of the sludge worked 
according to plan but the “Soil Build- 
ers” ran into difficulty in the grinding 
of the sludge for the coarse particles 
soon wore out their first hammermill. 
The hammers wore down rapidly; 
however, this was not a difficult prob- 
lem for they were readily faced with 
Stellite and this greatly increased their 
wearing life; but a much more serious 
problem was the wear on fans and 
blower housings. This difficulty was 
overcome by replacing the ordinary 
iron in the fan housings with special 
steel and making the fan blades re- 
movable, and in one case a_ blower 
was partially eliminated by the use of 
an elevator to carry the fine grit parti- 
cles directly to the bagging machine. 

After passing through the hammer- 
mill this paunch manure, hooves, meat 
scraps, hair and blood, is ground into 
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a fine powder. In this state it makes 
an excellent fertilizing material for use 
sprinkled dry on lawns or worked into 
the top few inches of vegetable gar- 
dens. It can be mixed with light soil 
for seed flats. (In some of my ferti- 
lizing experiments I dug the little fur- 
row in which I planned on planting 
peas, beets, radishes, carrots, etc., 
about 3 inches deeper than normal and 
filled it in with about % inch of gar- 
den soil, and as I have said before, I 
had excellent results). 

It is excellent material to mix in a 
conipost pile; however, it is probably 
easicr to use it in the dried form than 
in the more moist form of compost. 
No experiments have been tried on 
growing earthworms with this material 
but I can see no reason for it not being 
excellent for that purpose since the 
finely ground organic material should 
be a good source of food for the worms 
(however, I do know from personal 
observation that the number of earth- 
worms in my garden increased with 
the use of this organic fertilizer and 
another man who used this fertilizer 
around his shrubs always gets all the 
fishing bait he wants by digging for 
worms in the soil around these plants ). 

All gardeners and farmers are prob- 
ably aware of the fact that anyone 
manufacturing a fertilizer product for 
sale on the open market must print 
on the container the chemical analysis 
of the product as far as nitrogen, phos- 
phoric acid, and potash are concerned. 
Therefore, the “Soil Builders” had 
their product accurately analyzed, in- 
cluding many of the trace minerals 
which organic gardeners have learned 
are often more important than the 3 
basic essentials required by law. The 
following is the chemical analysis of 
the “Soil Builders Organic Fertilizers” 
as printed on the bags: 


Nitrogen 2.2 % 
Phosphoric Acid 2.0 % 
Calcium 1.4 % 
Iron 1.6 % 
Aluminum 0.2 % 
Sulphur 0.2 % 
Magnesium 0.15% 
Potash 0.07% 
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Manganese 0.01% 
Copper 0.01% 
Sodium 0.01% 


It will be readily noted that the 
nitrogen content is low but since it is 
more than 80% organic material it 
makes an excellent plant food. I don’t 
suppose that I need to point out that 
the high organic content is the thing 
that makes this organic “Soil Builder” 
such an excellent fertilizer. However, 
I wish to point out a few of the bene- 
ficial values of those ions other than 
phosphorus and potassium. According 
to the U. S. Department of Agricul- 
ture, the trace minerals as listed on 
the Soilbuilder package have many 
interesting and important functions in 
proper plant development, some of 
which are: 

Catcium. The calcium in plants 
functions as a neutralizing agent of 
organic acids during plant growth and 
it is also an essential constituent of 
plant cell walls. 

Iron. Iron is essential for proper 
chlorophyll development in_ plants. 
(The reason for so much iron is that 
the iron comes from the blood in the 
sewage ). 

SutpHur. Sulphur is essential for 
proper green color development in 
plants and, according to the U. S. 
Department of Agriculture, soils are 
generally more deficient in sulphur 
than in phosphorus. 

Macnesium. Magnesium is essen- 
tial for plant growth. Approximately 
4% of the chlorophyll molecule is 
magnesium. 

Mancanese. Insufficient manga- 
nese in the soil is indicated by various 
deficiency diseases such as gray specks 
on oats, dwarfing of tomato plants and 
dwarfing of tobacco plants. 

Copper. Copper is essential for pro- 
per leaf development in plants. 

Sopium. Due to the phenomena of 
base exchange when small amounts of 
sodium are added to the soil some 
potassium and phosphorus that would 
otherwise not be available to the 
plants are freed for plant use. 

In addition to trace minerals listed 
there are present in organic fertilizers 
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FIGURE 5 


certain growth-promoting substances 
such as skatole, indole, ascorbic acid 
(vitamin C), carotene, tryptophane, 
tyrosine, and naphthyl. The presence 
of these substances in even very small 
quantities greatly stimulates plant 
growth. 

Another value of this type of or- 
ganic fertilizer is that it serves as food 
for nitrogen fixing bacteria which grow 
in the soil. The late Dr. A. T. Henrice 
stated in his book, “The Biology of 
Bacteria”, that, “The free-living, or 
non-symbiotic nitrogen fixers are of 
two sorts, anaerobic and aerobic. The 
first to be discovered, by Winegradsky, 
is an anaerobic spore-forming rod. He 
named it Clostridium pasterianum, for 
Pasteur. It is an organism active in 
the butyric acid fermentation of 
sugars, closely related to Clostridium 
butyricium. Later, the aerobic nitro- 
gen fixers were discovered by Bei- 
jerinck. They are large organisms of 
peculiar morphology, placed in the 
genus Azotobacter. These nitrogen- 
fixing bacteria may be readily grown 
in artificial cultures. They are hetero- 
trophic organisms, and require sugar 
to supply their energy. (The organic 
material in this fertilizer, with the aid 


of certain other soil bacteria, is re- 
duced to sugars and starches and in 
this form is available as food for the 
nitrogen fixers). But they need no 
source of nitrogen save the atmos- 
phere.” And speaking of symbiotic. 
nitrogen fixers he further stated, “It 
is capable of living free in the soil, but 
undergoes a more abundant develop- 
ment in the nodules of the legumes.” 

This organic fertilizer, like all or- 
ganic fertilizers, when thoroughly 
rotten in the soil forms humus. Thus 
it is a true soil builder. 

According to the present plans the 
dried, ground, organic fertilizer will be 
bagged for sale in 35, 40, and 50 
pound bags. The trade name will be 
“Soil Builder Organic Fertilizer”. 

As one looks back over the months 
of hard work and disappointing ex- 
pereinces, I am sure the “Soil Build- 
ers” sometimes wondered if it was all 
worthwhile. Even though the business 
adventure of producing an organic fer- 
tilizer from an otherwise wasted pro- 
duct may not be as profitable as the 
“Soil Builders” might first have hoped, 
they will have the satisfaction of being 
able to work with nature in building 
up the soil of the land on which they 
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live. I am sure it is this underlying 
idea of conserving our natural re- 
sources that has given them the nec- 
essary drive to keep going. Martin 
Hulke is known throughout the South- 
eastern part of Minnesota as one of 
the most active volunteer workers in 
conservation in the State. It was 
under his supervision, and to a large 
degree by his own work, that some of 


the trout streams in his home commu- 
nity of Chatfield have become the best 
ones in the North Central States. And 
now that the fertilizing plant is work- 
ing quite smoothly, and is putting out 
about 15 tons of organic fertilizer 
daily, it must be with considerable 
pleasure and pride that these “pio- 
neers” look back over their months of 


hard work. 


ANIMAL HUSBANDRY DIGEST 


X DISEASE 

From Cappers Farmer comes a 
warning of trouble with beef animals. 
We know that the overworked cow 
has been plagued with many ills, but 
beef cattle have been much more 
hardy. This comes as a danger signal. 
The item follows: 

“A strange new chronic disease of 
cattle has hit in 32 states. Beef ani- 
mals appear more susceptible than 
those of dairy breeds. Losses are high- 
er among young cattle than adults. 
The disease seems a greater menace in 
the South than in the North. One of 
the first careful surveys made to deter- 
mine the cause and nature of the 
malady was completed last fall in five 
southern states. Investigators ob- 
served 26 stricken herds in 20 counties. 
They found 1,295 of 4,120 cattle in 
these herds had been affected, and 
that 759 animals had died. That is a 
loss of 59 per cent of those ailing. Total 
loss was $110,860. 

“The wise men of the U. S. Depart- 
ment of Agriculture and veterinarians 
from agricultural colleges do not know 
what causes the disease, how it is 
spread or what measures should be 
taken to control it. It isn’t contagious, 
for all attempts to transmit it to other 
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cattle have failed. Here are some of 
the suggested causes: 1—poisonous 
elements in the soil or the forage; 2— 
disturbance of the animal’s metab- 
olism; 3—deficiencies in the ration. 

“Symptoms include: 1—watery dis- 
charge from eyes and nose; 2—poor 
appetite; 3—excessive slobbering; 4— 
loss of condition; 5—depressed ap- 
pearance; 6—weakness; 7—diarrhea; 
8—thickening of skin; 9—thickened 
patches on muzzle and inside of 
mouth. Most noticeable of these are 
lack of appetite, poor condition and 
thickened skin. Post-mortem exami- 
nation shows damaged tissue in inter- 
nal organs.” 

On the Organic Farmer experimen- 
tal farm we have been feeding steers 
for about seven years. Never have we 
had one case of serious disease or a 
death from any cause except slaugh- 
tering for beef. But these steers have 
always been fed a 100% organic diet 
of crops raised on our own farm. 
Wheat, barley, corn, oats, soybean 
and leguminous hay, raised on a farm 
that has not had a commercial fer- 
tilizer for seven years. We use only 
well rotted organic soil ammendments. 

Occasionally we get some steers 
weighing about 500 lbs. each from 
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stock-yards. Some of these cattle have 
pink eye disease. It is miraculous how 
the condition clears up in four or five 
weeks of feeding on organically pro- 
duced crops. And the taste of the 
meat! There is nothing like it around. 


TWO MOTHERS FOR ONE LAMB 

They are now trying to get ewes in 
heat twice a year by injecting them 
with hormones, so they can produce 
lambs twice, and by controlling the 
dose, make it twins each time. Can 
you imagine what will happen to the 
price of lamb meat? There is also a 


AN ORGANIC 


A VISITOR to this office who ex- 


pects to apply the organic method on 
30 acres preparatory to discontinuing 
the use of chemical fertilizers on a 
5,000 acre truck farm, showed us the 
following formula of organic materials 
which he expected to purchase and 
mix to make his own organic fertilizer: 

900 pounds of nitrogenic tankage 

600 pounds castor pomace 

200 pounds ground tobacco stems 

300 pounds muriate of potash 

1000 pounds phosphate rock 

There are two things wrong, we ad- 
vised him. First eliminate the muriate 
of potash which is the only chemical 
fertilizer in the lot. -Muriate of potash 
is made by mixing muriatic acid with 
a raw potash material. We advised 
him to include 200 pounds of glauco- 
nite, or feldspar, which are raw rock 
materials, containing potash, instead 
of the muriate of potash. We are ap- 
pending at the end of the article 
names of sources where these raw 
rock powders can be obtained. They 
are cheaper than the acid form. 


new technique called egg-transfer 
breeding, which is being experimented 
with at the Texas Agricultural Experj- 
ment Station. They take fertilized 
eggs from a fertile ewe and by syringe 
transfer it to the reproductive tracts 
of an infertile ewe, who then proceeds 
to carry it to birth. This has also been 
done with rabbits, but they haven’t 
had much luck with cows. But they 
are working along the lines of “30 cows 
a year from your best cow.” This 
trend should be carefully watched, 
from the point of view of the health of 
the animals tampered with. 


FERTILIZER 


The gap between the chemical and 
the organic school of thought is nar- 
rowing. Both use phosphate and pot- 
ash, but the chemical people merely 
add the acid to make it more avail- 
able. But does it really do that? If 
the rock powders are ground fine 
enough, the plant roots will select as 
much of the elements as they require, 
and food is not forced down their 
throats, so to speak. 


Secondly, it is a serious error to 
apply such a mixture in its raw state 
as given above. It either should be 
composted first, or applied in a field 
where a green manure crop is being 
grown that will be left for an entire 
season. Otherwise, if a crop is sown 
into it immediately, the bacteria that 
will multiply in order to break it down 
will feed on elements in the soil, espe- 
cially nitrogen, and create deficiencies. 
The crop will suffer, and it will be 
only the second year’s crop that will 
get the real benefit of this organic 
mixture. 
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Sources of Glauconite 


Denver Fire Clay Co., 2301 Blake St., 


Denver, 17, Colorado 

Denver Fire Clay Co., 225 W. South 
Temple, Salt Lake City, 10, Utah 
Denver Fire Clay Co., 312 Mills Bldg., 
El Paso, Texas 

HH. Y, Keeler, 916 Fifth Ave., Hunting- 
ton, 16, W. Virginia 

Bumstead & Woolford, 304 Lewis 
Bldg., Portland, 4, Oregon 

Bumstead & Woolford, 1411 Fourth 
Ave., Seattle, 1, Washington 


The Boise Water Corp., 13th & Front 
Sts., Boise, Idaho 


Feldspar 
Standard Flint & Spar Corp., 1401 
New York Ave., Trenton, 7, N. J. 
Consolidated Feldspar Corp., 1403 
Trenton Trust Bldg., Trenton, N. J. 
Golding-Keene Co., P. O. Box 2151, 
Trenton, 2, N. J. 
Eureka Flint & Spar Co., Inc., 190 W. 
State St., Trenton, 8, N. J. 
J. F. Morton, Inc., Trenton, 2, N. J. 


THE DEVELOPMENT OF 
IDEAS IN THE MIND 
OF A SCIENTIST 


By LADY LOUISE HOWARD 


A lecture delivered at Welwyn Garden City on October 26th, 1948, 
and at the Central Hall, Westminster, on January 18th, 1949. 


I+ IS ALWAYS interesting to know 
how the mind of a scientist-works. This 
process seems simple; many would de- 
clare they could sketch it with confi- 
dence. A scientist, they will say, starts 
from a basic of logic. He deals with 
what is clear and capable of definition. 
He rejects the uncertain and the fanci- 
ful. His procedure is first to select a 
subject; he will then amass as many 
items of knowledge as possible about 
this chosen subject; he will start a se- 
ries of observations or experiments 
upon it; from this array of data he will 
be able to formulate a thesis explain- 
ing all his observations and guided by 
which every item falls neatly into 
place. In other words, he will at first 
wander over an empty field and end 
by drawing a very straight furrow in- 
deed. 

Nothing of this kind happens. In 
the first place, it is curious, but it is 
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true, that a scientist seldom at the 
outset of his career makes a very de- 
liberate choice of the subject of his 
research; his choice arises naturally, 
one might say accidentally, out of the 
background of his profession. This 
background is most important. In the 
second place, though a_ scientist 
worthy of the name will check his re- 
sults by processes of logic, he does not 
necessarily arrive at them in that way. 
He by no means always argues; he 
sometimes gropes and guesses. The 
value of his guess, or what we perhaps 
should better call his surmise, may be 
great. It is the vital thing. It has the 
unforeseen character which marks 
something original. Yet it is intimately 
linked with what precedes; it derives 
from an assimilation of the back- 
ground. For the new arises out of the 
old, and can only so arise. 

Thus it comes about that the per- 
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ception of new scientific truth shapes 
itself irregularly and unevenly; it 
shapes itself piecemeal. Moreover, it 
is enunciated in stages, a second, third, 
or fourth stage appearing sometimes to 
contradict the preceding one. An im- 
portant advance is rarely perfected 
within a generation. Indeed, the exact 
contribution of each of several suc- 
ceeding investigators is often a matter 
of dispute, though it is true that even- 
tually one man does stand out as the 
principal exponent of a new idea. 
This has happened in the case of 
the old and new truths which we 
roughly group together as the novel 
concept of Organic Husbandry. The 
pioneer of that conception was Sir Al- 
bert Howard. Sir Albert was a botanist 
and more particularly an agricultural 
botanist. He spent his life, first, in re- 
search, and then in trying to persuade 
the public of the truth of his research 
and the conclusions to be drawn from 
it. That research he started in the 
West Indies, continued when for a 
short time he was on the staff of Wye 
Agricultural College, then transferred 
it to the East, where for twenty-eight 
years, at three different centres—Pusa 
in the plains of Bihar, Quetta in the 
Baluchistan desert, and Indore in the 
Indian State of that name—he carried 
on the work on plant-breeding and 
management of soils, on the effects of 
irrigation and aeration, the drying of 
fodder crops, the packing and trans- 
port of fruit, the adaptation and use 
of implements, which made him the 
acknowledged authority on all that 
pertained to Indian agriculture. His 
research embraced wheat and grains, 
fruits of every kind, tomatoes, indigo, 
tobacco, fodder crops, sugar-cane, 
some vegetables, linseed, etc.; in the 
West Indies he had already investi- 
gated the banana, the pineapple, and 
the coco-nut palm. The economic 
value of these researches was estimat- 
ed at many millions of pounds sterling. 
Sir Albert terminated this part of his 
career by perfecting a process of mak- 
ing manure or compost out of the 
wastes of fields, known thereafter all 
over the world as the Indore Process 


from the name of the Indian State al- 
ready mentioned, where the final 
stages of these particular investiga- 
tions were carried out; the results 
were published in a book which at- 
tracted attention far beyond the con- 
fines of the Indian Empire. 

Then began the last part of his 
career. In the course of continuous lec- 
turing, writing, and discussion, and 
chiefly by reason of unremitting con- 
tact with pioneer farmers and planters 
all over the world, Sir Albert Howard 
gradually made clear to himself and 
to others the meaning of his previous 
work. This ended in the enunciation of 
a complete thesis of soil fertility as the 
one condition leading up to sound 
health in plant, animal, and man, to 
the preaching of which he was still 
vigorously devoting himself when he 
died in 1947 at the age of seventy- 
three. In the course of his campaign, 
he as called it, he became sharply 
critical of two things: the first was 
present-day agricultural — research, 


which he considered to be proceeding 
on mistaken lines; the second was the 
use of artificial manures, to use the 


usual term by which inorganic ma- 
nures made by processes of. human 
manufacture are called. These ma- 
nures or fertilizers, in his view, in- 
flict untold harm on the soil, render- 
ing it dead and barren; the plant that 
grows in such a soil whatever its ap- 
pearance, is only half alive; so is the 
animal that eats that plant, and — by 
all the rules of reason—so is the man 
who depends for nutrition upon either 
plant or animal thus nourished. 

This career included then a very 
long stretch of research on a wide 
range of plants; it included some very 
remarkable and penetrating deduc- 
tions; it ended by formulating a thesis 
which invites much controversy. It 
lasted fifty years, and was marked by 
a singular growth of thought and of 
presentation. Sir Albert Howard’s 
mind never stood still; he would even 
say jokingly that he had nothing to 
fear from his opponents, because by 
the time they had formulated their 
objections to what he had been saying 
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he was already far ahead on to a new 
piece of knowledge. This faculty for 
forging ahead is the mark of most 
great researchers. 

It becomes a matter of interest to 
analyze the growth of Sir Albert How- 
ard’s thought as symptomatic of the 
way in which the mind of an investiga- 
tor can work. Let us begin by admit- 
ting the existence of that background 
out of which and from which the scien- 
tist works. This background is consti- 
tuted of two elements: the past, 
which is inherited; the present, which 
is shared. The past which Sir Albert 
inherited was obviously the vast con- 
centration of scientific knowledge 
gathered together by the civilization 
of the West. It is easy to deride this 
accumulated apparatus of science: to 
say it has led us nowhere or even led 
us astray. Those who argue in this 
way must not appeal to Sir Albert 
Howard. His writings are often an at- 
tack on orthodoxy, but never a tam- 
pering with fundamental scientific 
principle. 

He was educated at the very strict 
schools of London and Cambridge and 
it was fortunate, and no doubt to be 
expected, that the quality of the 
teaching given to him was of the 
highest; he often referred to it with 
gratitude and admiration. Above all it 
was wide. At the Royal (now the Im- 
perial) College of Science in South 
Kensington and at the University of 
Cambridge he was not taught in one 
subject; to the biological studies 
which were his choice were added basic 
conceptions in such diverse subjects as 
geology, chemistry, physics, and me- 
chanics, while on his own account he 
read the whole of Mommsen and some 
other history. This gave him a broad 
foundation for his future work and 
prevented that narrowness of the spe- 
cialist outlook against which he later 
set himself to protest. He valued sci- 
ence as one of the highest achieve- 
ments of humanity, but disliked the 
point of view which ranked it alto- 
gether above other professions; this 
seemed to him arrogant and false and 
he had scant sympathy with the idea 
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that the scientist should be the dicta- 
tor of mankind. Modern training in 
science he thought deficient in being 
far too specialized, and in particular 
always maintained that the agricul- 
tural research worker would be quite 
worthless unless, before taking his 
agricultural diploma, he was willing 
to submit to a thorough training in 
general science; nowadays this is too 
seldom the case. 

So much for the inheritance of the 
past. What about that other part of a 
scientist’s background—the sharing of 
the experience of the present? Here Sir 
Albert enjoyed two advantages. He 
was born and spent his boyhood on a 
farm. He knew the old successful run- 
ning of a mixed husbandry enterprise 
from his earliest years. What a pow- 
erful contribution was thereby made 
to his life-long conceptions! For in- 
stance, he was firmly convinced, and 
never wavered in his belief, that farm- 
ing should be prosperous; that all 
crops should be clean; animals sleek 
and healthy; paths, hedges, tidy; 
buildings and appurtenances well 
cared for; farmhouse meals abundant 
and varied; he most definitely consid- 
ered that workers should be treated 
with justice, respect, and friendship, 
that they should be skilled at their 
work, devoted and loyal, and enter in- 
to a partnership of interest with their 
employers. All this he never argued 
but assumed. The prosperity of the 
farm, the look of tidiness and care, the 
well-being of the farm animal, the 
contentment of the worker, were pre- 
sumptions which accompanied him all 
his life and gave definite direction to 
his research. Thus the Experiment 
Sections or Stations which he man- 
aged were a picture; everything was 
beautifully organized; he held 
throughout his life that research work 
should appeal to the eye, and in the 
event he proved his thesis, for his own 
Institute at Indore, the one where he 
became Director, is always described 
as standing out like a green jewel from 
the surrounding countryside, while his 
draught oxen were so beautifully cared 
for that they were eagerly borrowed 
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to walk in the sacred religious proces- 
sions of the neighbourhood. It was at 
this Station of Indore too that he in- 
stituted such first-class conditions for 
his workers that what he rightly calls 
the ‘miracle’ of cutting down the work- 
ing day to eight or even six hours was 
easily accomplished; he calls this “An 
Experiment in Management” and pub- 
lished a full account in the /nterna- 
tional Labour Review, Vol. XXIII; 
No. 5, May 1931. He included in 
this experiment the idea of encourag- 
ing his trained workers, who received 
certificates of efficiency, not to stay 
with him but actually to leave him and 
carry their skill and their knowledge 
back to their own villages; in this way 
he thought to supply a body of natural 
leaders perfectly fitted to influence 
their home communities. As far as I 
know, no other Experiment Station 
has followed suit or seen fit to adopt 
this most valuable principle of train- 
ing the population as well as investi- 
gating the secrets of Nature. 

The second advantage falling to Sir 
Albert was his contact with the East. 
Yet it was some time before he recog- 
nized the peasants of the Bihar plains 
with their mixed crops and their shal- 
low ploughing, or the tribesmen of 
Baluchistan with their vines sprawling 
untidily in trenches, as his ‘profes- 
sors’. Only gradually did he acquire 
that profound respect for the empiric 
wisdom of the Asiatic peoples of which 
frequent mention is made in his writ- 
ings. We have his own statement that 
it took him five years to learn to grow 
crops as good as those of the indige- 
nous cultivators round Pusa where his 
work in India started. Again we trace 
the influence of this shared experience 
on his work. This was invariably con- 
ceived as part of the general economy 
of the countryside. The Experiment 
Station was never to be an isolated 
unit, but must be in intimate contact 
with all that was going on around it. 
No advance which could not be adopt- 
ed by those whom it was deputed to 
serve was worthwhile. An interesting 
instance of the application of this 
principle is provided by his work on 


a troublesome pest called kans. This 
very deep-rooted weed had spread 
over the fields of Bihar and defied all 
efforts at eradication; cultivation was 
abandoned because the peasant was 
defeated and ‘kans was master.’ To 
have got rid of this nuisance by means 
of a power-driven tractor would have 
been the easiest thing in the world; 
but where was the Indian peasant to 
procure such an instrument? Instead, 
Sir Albert showed him how to use his 
own native oxen; by yoking these four 
abreast, attached to a simple adapta- 
tion of an American eradicator, sufh- 
cient power could be obtained to get 
rid of kans. The Kans Eradicating 
Outfit, as it was named, was exhibited 
at Calcutta and sold widely. 

Nearly thirty years of contact with 
the East was thus added to his boy- 
hood familiarity with farming life in 
the West. The two kinds of knowl- 
edge, so different and so far apart, sup- 
plemented and enriched each other. 
Running through them both and inter- 
preting them always was his inheri- 
tance of western scientific thought. 
These three diverse factors made up 
the powerful influences which shaped 
his career and his work. Thus he con- 
formed to the law which puts a man 
in relation to his times and his sur- 
roundings. 

But when all this is said, what in 
the long run supplies that illumination, 
that gleam, that special flash of in- 
spiration that leads the investigator to 
success? Out of all this background 
and surrounding circumstance what 
causes the sudden emergence of an 
idea, a concept, a theory, a new 
truth? Unquestionably something in 
the mind of a man himself. It is here 
that the true research worker outdis- 
tances those who toil in his rear. We 
can call it intuition, and it is certain 
that whatever this quality is, it never 
laboriously built up, it is not strictly 
logical, it is always of an imaginative 
nature: the new concept soars, flies, 
swings away from earth. Very seldom 
does it embrace all the known facts at 
once—very often it is in stark contra- 
diction to much previous data. It fits 


41 





THE ORGANIC FARMER 


only partly; very badly; it jolts; it 
swerves; it seems fantastic. Yet it il- 
luminates. It joins together what be- 
fore was apart. 

Perhaps Sir Albert’s gleam came 
most markedly at two points in his 
life. The first moment was in 1931 
when he felt impelled to enunciate the 
complete theory and practice of com- 
posting. ‘Composting’ is so called be- 
cause it composes or puts together 
vegetable and animal matter with 
earth, air, and moisture. The point 
about it is that it is the most perfect 
way of returning natural wastes to re- 
enrich the soil. Sir Albert was, of 
course, the pioneer of modern com- 
posting: it was he who laid such ve- 
hement stress on the utter need for 
maintaining soil fertility. Of the work 
on composting he himself says that he 
found all the stones lying about in the 
builder’s yard and did but put them 
together. But just as a finished build- 
ing is something entirely different 
from the scattered material which lies 
about, so is his book, The Waste Prod- 


ucts of Agriculture: Their Utilization 


as Humus, (Published by Oxford Uni- 


versity Press, 1931. Written with the 
assistance of Mr. Yeshwant D. Wad, 
M.A., M.Sc.) a very different proposi- 
tion from previous fragmentary and 
scattered papers and observations on 
the decay of natural wastes, while his 
careful and exact Indore method, 
based, as we have seen, on years of 
systematic trials and experiments, al- 
together replaces loose empiric and 
groping systems which may have 
existed and still do exist alongside of 
it. 

The second moment of inspiration 
cannot be so easily dated. But at some 
time, in some place, there must have 
finally been borne in on his mind 
that the soil fertility which was the 
end result and the aim of compost- 
ing had more to it than he had dreamt. 
The first result pointed to yet further 
results and these again to yet more 
distant vistas. Soil fertility: what was 
it? What did it imply? What did it 
do? The answer was not long in doubt. 
It carried something with it—health, 
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health of the plant, health of the ani- 
mal, health of man. That was the final 
great rending of the clouds to show 
the sky beyond. Perhaps a particularly 
violent shock was sustained on his re- 
turn to this country after years in the 
East. He was dumbfounded to find 
British botanists, and British farmers 
with them, preoccupied with disease, 
plunged into an unending study of 
new pests and plagues, completely 
overwhelmed by the thought of the 
ravages they felt themselves unable to 
combat. What a contrast to the farm- 
ing of his youth! The intuitive power 
of his intelligence, his . imagination, 
combined with his great common 
sense, his training and his vast ex- 
perience, combined to tell him that 
this was an absurdity, that the truth 
had been missed and was to be sought 
elsewhere than in the poison-spray 
and the fungicide. 


So gradually and to some extent ir- 
regularly he evolved his theory of soil 
fertility as the basis of health, health 
from top to bottom, from first to last, 
with just so much place allotted to dis- 
ease as would show it us as Nature’s 
instrument, in its own true place, when 
duly proportioned, the inevitable pre- 
cursor of the final act of decay or 
death; but when exaggerated, her in- 
escapable revenge for the gross out- 
rages put on her by her children. Sir 
Albert Howard never denied the 
function of disease in the universe; he 
recognized it as part of the natural 
round. What he deprecated was dis- 
ease in the wrong place, avoidable, un- 
necessary, self-invoked by us: it was 
an inspiration to name it our ‘cen- 
sor’. That there is much still to add to 
this great theory even his most ardent 
admirers must admit; the aim of the 
Albert Howard Foundation of Organic 
Husbandry, which was created some 
months ago, is to carry on the work 
of demonstration and proof, to make 
known the ideas which inspired his 
work. But that work in itself bears 
the true imprint of scientific genius, a 
glowing illumination evolving from a 
rich and massive background. 





SAWDUST 


By HELEN L. WAITE 


SB etuen Can that be one an- 
swer to the ever increasing demand 
for a cheap natural fertilizer? Mr. 
Wilbur F. Barkdoll of Mt. Alto, 
Pennsylvania, feels that it is and his 
experiences (told in a recent article 
in American Forests by D. W. Geesa- 
man and T. G. Norris) seem to prove 
it. 

For a long time sawdusts, particu- 
larly the hardwood type, have had a 
limited place in agriculture as a mulch 
for evergreen trees and shrubs since it 
will sour the soil for these acid loving 
plants. But this tendency limited its 
use in more general farming since it 
was particularly unfriendly to the leg- 
umes. 

Mr. Barkdoll however solved this 
problem of acidity in a novel and what 
seems to be a practical way. He found 
that by adding the urine of cattle to 
the sawdust it was possible to change 
its content to be slightly alkaline. 
(The exact change which Mr. Geesa- 
man and Mr. Norris give is that raw 
oak sawdust untreated would test 
about PH 4.5—after treatment with 
the urine of cattle this would rise to 
7.0 or 7.5 which is on the alkaline 
side. ) 

When Mr. Barkdoll bought his farm 
over 25 years ago it was more quarry 
than field. Sixty three acres were a 
stony loam; the remaining twenty five 
in limestone. Tons of this stone were 
removed by Mr. Barkdoll- before even 
simple plowing could be accomplished 

Confronted on possession with a 
mud floored barn, Mr. Barkdoll ce- 
mented it but laid no drains in the 
gutters he made back of the stalls. 
From the first he used wood shavings 
and sawdust as bedding. Since no 
drains were present, this wood bed- 
ding, which has a higher absorption 


capacity than straw, took up all the 
waste. The gutters were cleaned twice 
daily, morning and evening, and the 
manure spread directly on the field. 
The gutters were then refilled with 
approximately an inch of shavings or 
sawdust and the cows were bedded 
generously with more of the same ma- 
terial. 

Mr. Barkdoll’s first crop of wheat 
was 15 bushels to the acre. Since then 
he has attained as high as 45 bushels. 
His original corn yield was 75 bushels 
which he has increased to 198 bushels. 
The farm which found it hard in 1918 
to support 2 horses and 20 cows now 
carries 6 horses and almost 60 head of 
cattle—to say nothing of a flock of 
poultry. 

In fact, so outstanding have been 
Mr. Barkdoll’s achievements for which 
lowly discarded waste sawdust is large- 
ly responsible that in 1942 this in- 
genious farmer was made a Master 
Farmer of Pennsylvania, a_ signal 
honor. 

Mr. Barkdoll’s county agent, J. H. 
Knode, made this statement regarding 
the farm’s hay crop which increased 22 
times: “Reducing this thirty-two tons 
an acre of green hay to a dry basis at 
the rate of 75 percent moisture in the 
green hay and twenty per cent mois- 
ture in the dry hay, the yield is twenty 
tons and twenty pounds of dry hay 
which I believe constitutes a record 
for this section of the state.” 

In addition to the sawdust Mr. 
Barkdoll has added other materials to 
his soil—some good—some bad—hy- 
drated lime, marl (a quarry by-pro- 
duct chiefly clay and calcium carbon- 
ate) pulverized limestone, and com- 
mercial fertilizer. 

The wood products however have 
bulked by far the largest. Three tons 
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per year per acre over a period of 25 
years is the average—which amounts 
to a layer over the whole farm almost 
3 inches deep. 

Mr. Barkdoll’s experience, as report- 
ed in American Forests, has proved 
that the mill waste decomposes quick- 
ly and no pieces are turned up in 
plowing or harrowing. 

Readers might assay Mr. Barkdoll’s 
practices in the light of the more scien- 
tific principles of organic farming. 

First, to try the use of the sawdust 
principle in dairying as a bedding and 
subsequently. as a fertilizer with good 
humus characteristics. The whole to 
be used independently without supple- 
menting it with commercial fertilizer 
in any form. 

Secondly, it might be used as anoth- 
er valuable component in the compost 
heap. In this role, continued experi- 
ments should prove its worth. Saw- 
dust is a plant material, is clean, easy 


to handle and is already broken down 
to hasten decomposition. In the com- 
post heap in combination with organic 
substances it should assume alkaline 
characteristics. 


The cost is cheap; lumber yards and 
mills are frequently glad to dispose of 
it for nothing or for a small sum; in 
any instance Mr. Barkdoll considers 
it an economy to maintain a truck 
solely for hauling sawdust and he glad- 
ly goes as far as 20 miles for his saw- 
dust. In fact, using the sawdust as 
bedding instead of straw (when straw 
was $15 a ton last year) Mr. Barkdoll 
saved more than $3,750 in a year on 
this one item. 


Indeed, in the waste of the mill we 
find a fertilizer so valuable that the 
long neglected sawdust pile will be 
worth the gleaming gold dust it so 
closely resembles in rebuilding starv- 


ed fields. 


\ HUMUS: A NEW ADVANCE ~* 


By DR. SIEGFRIED MARIAN 


In the September issue of Organic to the matter. I feel sure that had he 


Gardening, Professor B. F. Lutman 
gave a concise definition of the state of 
knowledge to which we have been 
brought regarding the nature and 
functions of humus. He said: 


‘The essential feature of the Howard 
theory of humus and plant nutrition 
is that the organic remains which 
constituted the humus, supplied in 
some way chemicals which plants 
found necessary for their health and 
growth.’ 


Supplied in some way. That is the key 
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lived, Sir Albert would have been pro- 
foundly interested in the work of an- 
other soil scientist of whose activities 
the organic movement has heard but 
little so far. I am equally sure that 
more will be heard, for although I am 
an editor and not a scientist, I am sat- 
isfied from my own investigations that 
the work of Dr. Siegfried Marian is in 
the direct line carried on by Sir Albert 
and will merit the close attention of all 
who are concerned with the greatest 
problem facing humanity today: 
which is simply to discover the secret 
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of soil fertility so that we can main- 
tain and develop it permanently 
throughout the world. 

The purpose of this article is to ex- 
plain what I have learned of Dr. Mar- 
ian’s work. The claims he makes are 
high, and in the nature of things I can 
do little more than state what they 
are and indicate the processes, as far 
as he has been willing to tell me of 
them, upon which these claims are 
based. In brief, his claim is that he 
can answer the great question implied 
by Professor Lutman in the quotation 

above, and this enables him to offer 
soluble humus in a highly concentrated 
form, by a process which can give us 
a new era in fertility. 

Almost the first words I heard from 
Marian when I met him for the first 
time were a tribute to Howard. “He 
was right”, he said. “The whole or- 
ganic movement is right. There has 
never been any proof that ‘chemical 
fertilisers’ can make an infertile soil 
fertile. If there had been, the con- 
version of the Sahara or any other 
desert into productive soil would have 


been simply a matter of transporting 
many tons of sulphate of ammonia and 
the rest. But it has been necessary to 
go beyond the point to which Sir AI- 
bert had brought us—to press on along 
the road where his reasoning and in- 
tuition had brought him. To know 


more about humus, what it is and 
how it works—that is the great need. 
You must remember that there is no 
chemical formula for humus, and there 
are many definitions of it, none of 
which has met with general accept- 
ance. When we really do get down to 
it, we are in a realm comparable only 
with the marvels of nuclear fission. 
But there is this great distinction; nu- 
clear fission threatens the world with 
untold misery, whereas discovery of 
the secrets of fertility can confer noth- 
ing but good upon mankind.” 

But let me tell you more about Dr. 
Marian and the events which have led 
to the call he now makes upon your at- 
tention. An Austrian by birth, he be- 
gan his training at the University of 
Vienna in the period when Leibig’s 


‘chemical fertiliser’ theories held undis- 


puted sway. Nevertheless, coming 
from farming stock, he doubted their 
validity. By the time he had gradu- 
ated as a doctor of science, he was re- 
solved that his life’s work should be 
devoted as far as possible to exploring 
the chemical, biological, and physical 
characteristics which determine health 
in soil and plant. 

Many things occurred to interrupt 
that work, but in one important direc- 
tion it was only a seeming interrup- 
tion. Marian arrived in England in 
1938 to continue, among other things, 
his activities on carbonisation proces- 
ses. The war was only a few months 
old when the British Ministry of Sup- 
ply commissioned him to find ade- 
quate sources for the manufacture of 
the highest grade of charcoal, which 
was urgently wanted for the produc- 
tion of aircraft steel. 

Marian found what he wanted in 
the Dartmoor forests of Dartington 
Hall estate in Devon, and it was 
there, by virtue of the work he was 
called upon to do, that he was able 
to conduct a long research into wood 
carbonisation and other processes 
which have culminated in new knowl- 
edge and control of the properties of 
humus. As Professor Lutman pointed 
out in the article quoted above, the 
‘artificial’ school had emphasized the 
physical properties of humus rather 
than investigate the possibility that 
humus itself might furnish chemicals 
that were essential for normal, healthy 
plant growth. Marian knew that the 
approach ought to be made not on ex- 
clusively chemical lines but from the 
bio-chemical standpoint, on the prin- 
ciple that in fertility the whole must 
be greater than the parts. In other 
words, he sought the means whereby 
the physical, chemical, and biological 
properties of humus were combined in 
the form that was essential to the 
health of soil and plant. 

To get the account of his progress 
in true perspective, we must go back 
to the beginning of his work on char- 
coal for war purposes. In the first 
place, the need for charcoal of the 


45 








THE ORGANIC FARMER 


highest grade meant that he must look 
for timber of the greatest density in 
cellular structure. This he found in the 
scrub oak and other trees which strug- 
gled for existence on the high, peaty 
flanks of Dartmoor. The peat deposits 
in which these grow are extensive, 
amounting in one area alone to an 
estimated 7,000,000 tons. The trees 
were of such slow growth and stunted 
character that oaks which were 150 
years old were no more than three 
inches in diameter, a strong glass be- 
ing necessary to count their annular 
rings. 

They were stunted for the reason 
that peat inhibits root action to such 
an extent that only the hardiest trees, 
and plants like heather and bilberry, 
find enough sustenance in it to live. 
But peat was in fact a locked-up reser- 
voir of fertility which had been stored 
through centuries of natural pro- 
cesses: the return of forest wastes to 
the floor, the pressure upon these 
wastes of wind and water and the feet 
of animals and birds. Geological fac- 
tors also entered in until great masses 
of soil and vegetable matter became 
tightly compacted and impregnated 
with immense quantities of water. The 
holding-in of this moisture, or in sci- 
entific terms, the imbibition force of 
peat, far outweighed the suction force 
of roots, so that its locked-up fertility 
was mostly unavailable to them. 

Marian reasoned that the humus- 
energy in peat (he prefers to describe 
it thus, rather than simply as humus) 
must be exceedingly high, since many 
centuries have gone into the making 
of it. Peat had of course been widely 
used in horticulture, but only as an 
improver of soil texture, never as a 
source of fertility, because no means 
had been found of releasing that fer- 
tility. 

This, then, was the problem, and 
Marian’s intimate knowledge of char- 
coal led him to believe that this would 
provide the solution. The properties 
of this substance also were widely 
known—up to a point. Beyond that 
point, it seemed that much more re- 
mained to be discovered, and it is in 
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this connection that the value of the 
organic approach becomes evident. To 
Marian a tree was not just so much 
timber. It was a miracle of nature 
which for many years had been col- 
lecting and synthesising the substances 
and factors it needed for a healthy life. 
It had the great benefit of being left 
alone, if it were a forest tree, by disci- 
ples of the NPK school. With its sur- 
face roots and roots that penetrated 
the lower stratas it had collected min- 
erals, the common and trace elements 
alike, and had taken these up into its 
digestive system in a balance that no 
artificial system could hope to equal. 
With their aid it had made for itself 
all the vitamins and hormones neces- 
sary to promote growth, aid fruit-set- 
ting and prevent fruit-drop and resist 
pests and disease. 

Now in the reduction of wood to 
charcoal, which is done by slow, flame- 
less combustion, the volatile part only, 
the moisture and gases are lost. The 
mineral content remains; and as the 
wood is shrunk to about one-sixth of 
its former size, it follows that the 
proportion of mineral-content to bulk 
is exceptionally high in charcoal. 
Moreover, the balance is undisturbed, 
and what the salts have already done 
in combination for the life of the tree, 
they are ready to do again, as soon 
as they are returned to the soil. 

There was another important fac- 
tor. Though greatly reduced in size, 
the physical structure of wood also 
remained intact in charcoal. Having 
been of dense cellular structure before 
its reduction, it had now become a 
honeycomb of such infinitesimal pro- 
portions that x-ray methods were 
necessary to measure its divisions. 
Thus it acquired an extremely high 
absorption capacity. It could hold 150 
times its own volume in gases, and 
when incorporated with soil, it had the 
effect of stepping up to a great ex- 
tent the subtle chemical and organic 
processes in which the micro-organic 
life of the soil flourished. 

By its great absorption capacity, it 
could overcome the high imbibition 
force of peat. In addition it could 
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bring into combination with peat 
chemicals in the particular form and 
balance needed to render humus sol- 
uble, so that it can be taken up by 
plants. Conversely, the minerals in 
charcoal that pertorm this service are 
only soluble when brought into con- 
tact with raw humus, so that a double 
reaction is established, upon which 
the biological life of the soil to a great 
extent depends. 

“I have found,” says Dr. Marian, 
“that the active ingredient in this 
chain of events is the chemical com- 
pound known as graphitic oxide. I 
have studied this compound for 20 
years. It wants heat for its formation. 
Composting in the ordinary way cre- 
ates by its heat a fixation of graphitic 
oxide, but the process is slow and the 
result. weak in comparison with my 
own methods. The process of carboni- 
sation is the secret, and the fertiliser 
I can now produce is effective on peat 
or any other material containing raw 
humus. 

“It is far more effective than any 
other method, because what is pro- 
duced is a highly concentrated, sol- 
uble humus. It is so concentrated that 
one pound of it in weight will make, 
when mixed with water, 1,500 gallons 
of liquid manure of a strength suffi- 
cient for most crops.” 

Dr. Marian has given the name Act- 
umus to his new product. It has been 
given a series of trials in England 
during the past 14 months, by market- 
gardeners, farmers, and private gar- 
deners. I have seen the written testi- 
mony of a number of these, and all 
are agreed upon the high efficacy of 
Actumus. Analysing the results so far 
reported, Marian states that manured 
plots gave from 30°%% to 60% higher 
yields with all kinds of vegetables, and 
were from two to three weeks earlier. 
Plants showed almost no signs of dis- 
ease and virus and malignant fungi 
were not apparent. No spraying or 
dusting was done. Fruit trees which 


were diseased or showed feeble growth 
developed into fine specimens after 
treatment with liquid Actumus at 
weekly intervals. 

Another important result is that 
transplanted plants showed no wilt or 
check to growth in soil first treated 
with the liquid manure; while compost 
heaps treated with it ripened in half 
the usual time; the resulting compost 
being much richer. 

Taking into account the easy stor- 
age and ease of distribution with the 
new fertiliser, Marian claims that its 
use can lead to a reduction of time and 
labour normally spent on farming and 
gardening manure operations by any- 
thing up to 80%. As it is so light and 
compact and does not lose its potency 
with storage, he anticipates big export 
possibilities with it. 

As an alternative to dilution, it can 
be applied as a top dressing, one 
pound being the equivalent of half a 
ton of farmyard manure. It can of 
course be added to such bulk wastes 
as sawdust and straw in which, ac- 
cording to Dr. Marian, bacterial and 
other processes are so greatly acceler- 
ated that the material can be top- 
dressed or incorporated with the soil 
within a few days. 


(Eprror’s note: Dr. Marian’s work 
has been carried on in the forests of 
the Dartington Hall Estate, Devon. 
The estate is administered by a Trust 
which was founded to advance social 
work and research in agriculture and 
other subjects, and Dr. Marian ack- 
nowledges his indebtedness to the 
Trustees for placing their woodlands 
at his disposal and showing confidence 
in his work. It is a noteworthy point 
that wherever he has felled trees for 
charcoal making, he has promoted con- 
servation by replanting and by im- 
proving soil texture.) 











THE STORY OF AN ORGANIC FARM 


Reprint from the Greensboro (N. C.) News 


By ED MOSS 


as Greeks no doubt had a word 
for agriculture but the Romans had 
some farming practices which are still 
pretty practical today. At least that’s 
the contention of James Street, Jr., 
University of North Carolina graduate 
student, who with his father, James 
Street, ‘the novelist, operates an un- 
usual farm a few miles south of Chapel 
Hill. 

While taking a course in the depart- 
ment of classics at the university, 
young Street, a graduate student in 
history, discovered that the ancient 
Romans used farming methods very 
similar to modern organic farming 
which is practiced, very successfully, 
on the Street farm. This interest led 
to further research which resulted in 
a paper on certain aspects of Roman 
and Greek agriculture which was sub- 
mitted to the faculty of the depart- 
ment of history for honors. 

Much of the information about 
ancient farming methods in Greece 
was obtained from Virgil’s “Georgics” 
which, incidentally, reads like an al- 
manac written in poetry. Virgil’s ad- 
vice to the farmer pertains to all sea- 
sons and to all phases of farming. He 
also gives information on pruning fruit 
trees, grafting of various trees, and 
some pertinent advice on animal hus- 
bandry. The astonishing thing is how 
appropriate this advice is today for 
farmers. 

Some of the things which Virgil ad- 
vocated in his “Georgics” and which 
are practiced by most all successful 
farmers today include crop rotation 
and the use of legumes or nitrogen- 
fixing plants such as clover of crota- 
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laria. The department of agriculture 
recommends lupines as a_nitrogen- 
fixing plant. The ancients used peas, 
vetch or lupines. Virgil also told of a 
method whereby seed could be made 
to sprout quicker and produce health- 
ier plants. His idea was to soak the 
seeds in a solution of niter and olive 
lees, leftovers from making olive oil. 
This was probably the forerunner of 
present-day seed inoculation. 


Shallow Plowing 


In ancient Rome primitive plows 
were used which barely scratched the 
surface of the land. Today the Faulk- 
ner method, a comparatively recent 
innovation which calls for shallow 
plowing, is in use on the Street farm. 
Although the ancient Romans used 
plenty of manure they had no com- 
mercial fertilizer, yet they seemed to 
get along just as well without it. At 
Lystra Organic Farm, as the Street 
project is called, no commercial ferti- 
lizer is used. Both the Streets, the 
elder and the younger, believe proper 
cultivation and the use of compost will 
produce better crops than the conven- 
tional methods of farming. 

By putting into practice the meth- 
ods described above, within a period 
of three years Lystra farm was made 
to produce 62 bushels of corn an acre 
where formerly 15 bushels an acre 
were obtained. In both instances N. 
C. Hybrid 1032 was used. Another 
contention of the organic farmers is 
that the soil, if handled properly, will 
support plants and weeds but will 
make plants healthy enough to over- 
come weeds. Whatever weeds take 
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out of the land is given back by cut- 
ting them and putting them back in 
the form of compost. 

In line with Virgil’s advice about 
grain, after the corn is picked the 
stalks are chopped up with a disc and 
ground into the soil. Oats or rye is 
then planted which comes up in the 
Fall but remains in the field until 
Spring when it is harvested. During 
the Winter lespedeza is also planted. 
What is normally the last hay crop is 
allowed to stay in the ground until 
the following Fall. It is then disced 
into the ground and given three weeks 
for decomposition to begin. As soon 
as it gets well-started toward decay, 
or in about three weeks, clover is 
planted which comes up in ‘the Spring. 
As soon as the clover begins to bloom 
it is turned under, then compost ma- 
terial is spread over the land and corn, 
sweet potatoes or some other crop is 
planted. Thus the soil is continually 
being built up while at the same time 
it is producing some kind of crop. The 
land is never allowed to lie idle. 

In preparing a compost pile a layer 
of green matter including the first cut- 
ting of hay is used as a base. Added 
to this is one inch of manure and an 
inch of soil over the entire surface. 
This compost makes a good breeding 
place for earthworms which are valu- 
able for aerating the soil. Their cast- 


ings also make excellent fertilizer. The 
compost is spread over the land with 
a manure spreader. 
Rich Soil for Fruit Trees 

A richer soil to put around fruit 
trees is provided by an earthworm cul- 
ture pit. When the soil has been thor- 
oughly aerated and enriched by the 
worms it is taken out of the pit and 
put around the trees. Regular mulch 
is then spread on top of the soil and 
rocks put on top of that. Virgil de- 
scribes rock mulching, as this is called, 
in his “Georgics.” This keeps mois- 
ture in and compresses the mulch, 
making it decay faster. 

The Streets began their organic 
farm venture with 120 acres of poor 
land in 1946. They planned to ren- 
ovate the 40 acres which had been 
cleared through organic farming. They 
have done this and have also cleared 
40 more acres which gives them 80 
acres of crop and pasture land. Though 
they are still working toward improve- 
ment on the farm it is easy to see that 
their venture has met with consider- 
able success. James Street, Sr., and 
Louis Bromfield, another novelist, who 
is much interested in farming, are co- 
sponsors of the Soil and Health Foun- 
dation, an organization, national in 
scope, which is set up to do research 
work in organic farming. 


Organic Farming 2000 Years Ago 


By A Subscriber 


had occasion in the past 
month to read the treatises on farm- 
ing by Cato, Varro, and Columella 
that have come down to us from the 
old Roman days. The strikingly mod- 


ern tone of much of their agricultural 
knowledge and practice will be a reve- 
lation to many present-day readers. 
I am sending you a few excerpts be- 
cause they seen to me to be so nearly 
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in line with what you preach so insist- 
ently. 

Cato, the earliest of the three 
writers, not only knew that lupines, 
beans, and vetches fertilize the land 
but also recommended that “you make 
compost of straw, lupines, chaff, bean 
stalks, husks, and the leaves of Ilex 
and oak.” (Cato-37.2) 

Varro wrote his work (Varro, Bk. 1. 
23. 2-3) some years earlier than 
Columella. In it he declares that “it is 
not good practice ...to plant nothing 
on poor soil; for it is better to plant in 
thinner soil those crops which do not 
need much nutriment, such as clover 
and the legumes.... Some crops 
are also to be planted not so much for 
the immediate return as with a view 
to the year later, as when cut down 
and left on the ground to enrich it. 
Thus, it is customary to plough under 
lupines as they begin to pod—and 
sometimes field beans before the pods 
have formed so far that it is profitable 
to harvest the bean—in place of dung, 
if the soil is rather thin.” 

The introduction to Columella’s 
work, in which he fulminates against 
those who declared that “the soil was 
worn out and exhausted by the over- 
production of earlier days,” makes 
very interesting reading; but it is his 
close approach to organic farming to 
which I wish to call your attention. 

“Moreover,” he asserts, “the use of 
ashes and cinders is reasonably benefi- 
cial, while cut lupine plants provide 
the strength of the best manure. And 
I am not unaware that there is a cer- 
tain kind of countryside in which 
neither cattle nor fowl can be kept; 
but even in such a place it is the mark 
of a slothful husbandman to be des- 
titute of fertilizer. For he may store 
up any sort of leaves; he may gather 
any accumulated matter from bramble 
patches and from highways and by- 
ways; he may cut down his neighbor’s 
fern-brakes without doing him harm, 
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or even as a favour, and mix them 

with the cleanings from his enclosures; 

he may sink a trench such as, in my © 
first book, I directed to be made for 
the storage of manure (i.e. one pit for 
fresh manure and one for well-rotted 
manure) and may heap together in 
one pile his ashes, sewer filth, straw, 

and other dirt that is swept out. It 
should be constantly saturated ‘with 
moisture so that the weed seeds mixed 
with the chaff and other matter may 
rot. Then during the summer months 
the whole dunghill should be thor- 
oughly stirred with rakes, just as if 
you were loosening the ground, so that 
it may decay more readily and be fit 
for the land.” (Columella, Bk. 2. 14. 

5-8) 

Columella’s uncle “thought that a 
better dressing (than ordinary ma- 
nure) for making a heavy vintage was 
humus, either that which accumulates 
around bramble thickets or, in fact, 
any earth obtained elsewhere and 
brought i in. But my (i.e. Columella’s ) 
opinion nowadays is that if the farmer 
is destitute of everything, at any rate 
there is no lack of lupine, that very 
ready aid; and if he will scatter this on 
lean ground about the middle of 
September, and plough it in, and at 
the proper time cut it up with the 
ploughshare or the mattock, it will 
have the effect of the best manure.” 
(Columella, Bk. 2. 15. 6). 

There is more that I might write, 
but this will give you some idea of or- 
ganic farming 2,000 years ago. 


Bibliography 


Cato: On Agriculture; Varro: On Ag- 
riculture—Translated by Wm. D. 
Hooper and revised by H.B. Ash. 1934. 
Columella: On Agriculture—Trans- 


lated by H. B. Ash. 1941. 


Submitted for your enjoyment by— 
A Subscriber. 











‘The Hedgerow ~* 


By WILLIAM H. EYSTER, Ph.D 


erase years before I was born my 
father acquired on the north side of 
the Little Mahanoy mountain in the 
Susquehanna river valley a farm con- 
sisting of about 20 acres of once clear- 
ed land and 50 acres of timberland. I 
was barely five years old when he 
occupied this farm and can remember 
the fields covered with wild cherry 
trees, sumacs, elderberries, blackber- 
ries, raspberries, goldenrods, New 
Jersey tea, and many other plants 
which I cannot now recall. The build- 
ings consisted of a story and a half log 
house and a log stable which had fallen 
down. My father had been superin- 
tendent of a powder mill which blew 
up one day just a few minutes after he 
had left the mill. This experience in- 
duced him to quit the mill and settle 
his family of five on this small, aban- 
doned farm. 

The farm was definitely a one-horse 
affair. My father’s equipment con- 
sisted of one horse, one cow, a one- 
horse plow, a harrow, a cultivator, 
and a plank sled or stone drag. The 
fields farthest away from the moun- 
‘tain were cleared first. This consisted 
in digging or pulling out the trees and 
shrubs, and breaking up the soil and 
shallow turning under of the herba- 
ceous plant material. The surface 
stones were picked onto piles and then 
hauled by horse and sled to the 
hedgerows which separated adjacent 
fields. The stones were not built into 
stone walls but were thrown into the 
hedgerow loosely to form a_ stone 
mulch. Artificial fertilizers were not 
used and were not necessary. I dis- 
tinctly recall the wonderful flavor and 
goodness of the vegetables that were 
grown in these fields. My father was 


so successful with vegetables that he 
became a vegetable grower and reared 
his family of seven children on his 20 
acre farm. 

As the fields farthest from the moun- 
tain were reclaimed, the fields nearer 
to and finally adjacent to the moun- 
tain got their turn. I shall never forget 
how the mountain seemed to reach 
out and claim the bordering fields. 
There the plant cover consisted 
largely of trees and shrubs with such 
shade-loving herbs and ferns as were 
able to live among the woody plants. 
Within five years all the fields were 


reclaimed and were planted to vegeta- 


ble crops and sufficient farm crops to 
maintain a horse, two cows, and a 
flock of hens. 

For many years only organic fer- 
tilizers were used. It was not unusual 
for my father to grow as many as 400 
bushels of potatoes per acre. In grow- 
ing potatoes he supplemented com- 
posted manure with tankage, but did 
not use artificial chemicals. In all the 
years I lived on this farm neither 
sprays nor dusts were used to control 
diseases and pests, for there were none. 
The few potato beetles which did 


* occur were caught in pails before they 


became numerous. By catching the 
few adults which wintered over, the 
beetles were easily controlled. I never 
saw potato blight on the potato vines. 
Although I did not ‘realize it at the 
time, this was a truly organic farm. 
Each cluster made a handful of fruit. 
The one-horse plow proved to be an 
asset, because it prevented deep plow- 
ing and thus kept the orgariic matter 
near the surface of the soil where the 
aerobic soil organisms converted it 
into compost. 
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About the time I reached college 
age and left the farm, the one-horse 
was supplemented with a team of 
mules and an Oliver plow of the mold- 
board type. This introduced a differ- 
ent and poorer kind of farming. The 
soil was plowed more deeply so that 
the organic matter was buried deep in 
the subsoil. Chemical fertilizers were 
used in small amounts at first but in 
increasing amounts as time went on. 
Then, for the first time, we became 
acquainted with late blight of potato, 
rot of tomato, and other diseases. 
Also it became necessary to use Paris 
Green to combat the potato beetle. 
Farming became more expensive, more 
dificult, and less satisfying. My 
annual visits to the farm during the 
summer vacation gave me ample op- 
portunity to observe the changes that 
took place as the organic method of 
farming with one-horse was replaced 
by the conventional method of farm- 
ing involving deep-plowing and the 
use of artificial chemicals. 

In order to utilize the space occu- 
pied by the hedgerows between the 


fields on the farm’s limited acreage, 
fruit trees, mostly sweet cherries and 
apples, were planted. This involved 
removing the stones from the place 
where a tree was to be planted. After 
planting, the stones were again placed 
evenly around the tree so that the 
weeds on the hedgerow could be cut 
more easily. The native plants in the 
hedgerow included elderberry, sumac, 
viburum, honeysuckle, snakeroot, 
milkweed, joe-pye-weed, blackberry, 
raspberry, and many other well- 
known herbs and shrubs. Each sum- 
mer these native plants were cut off 
with a scythe to prevent them from 
going to seed. This was done about 
harvest time and again in the fall. In 
cutting these weeds, which usually 
was my job, care was taken not to dis- 
turb a plant which sheltered or sup- 
ported a bird’s nest. The plants which 
were cut dropped on the stones and 
there were converted into compost 
which settled down between the 
stones. The soil in the hedgerow was 
rich in humus and invariably had both 
a plant mulch and a stone mulch. 
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‘WASTES ON LAND 


By DANIEL W. LEVANDOWSKY 


To Stretch That Compost Pile 


— ! 
OW many bushels of com- 


post should I use on my lawn?”, and 
“How many tons of compost should 
I apply per acre on my farm?” These 
are two very different question. 

To answer the first question is easy 
enough. That front lawn more than 
likely has plenty of basement subsoil 
under it. The owner in most cases 
could use and would enjoy some extra 
exercise. So the answer there would 
be: “As many bushels as you can. 
And don’t forget to turn your compost 
at least twice to decompose it well.” 

The second question will require 
some head scratching and counting 
of available dollars. Also, and this 
is rather important, some calculating 
as to how many dollars will come back 
after the crop is sold. More often than 
not, after the counting and calculating 
is done, the pencil is regretfully laid 
aside. “It won’t pay” is the farmer’s 
answer. “Too many tons per acre at 
too many dollars per ton.” Then after 
some additional thinking: “Besides, 
where will I get all this raw material 
to make enough compost with? Where 
is the labor to do all the hard work 
in compost-making?” 

Is there an answer to the farmer’s 
problem? 

Perhaps there is, or better, there 
are, because there are several ques- 
tions in his problem. First: how many 
tons per acre of organic matter are 
really needed? Second: where to get 
the raw material sufficient for large 
farm acreage? Third: is there an eco- 
nomical way to prepare and apply to 
the soil an organic amendment on a 
farm scale? 

Let us take up one question at a 


time. So the question before us is: is 
there a way to stretch the available 
organic resources so that they will 
cover a sufficient acreage and at the 
same time produce a satisfactory soil 
improvement? 

At this point it would be useful to 
focus some light on the status of green 
manuring as practiced today. At first 
glance it would seem that turning 
under the green matter in soil should 
help in the maintenance of organic 
matter content in the soil. Further- 
more, the succulent green material, 
(usually a legume or combination of 
a legume and a cereal) when turned 
under is a source of available nitrogen. 
It seems to be much like a manure. 
Unfortunately there is considerable 
difference between farmyard manure 
and green manure. 

The farmer who has turned under 
green manure crops and_ so-called 
catch crops for years knows that it is 
a good way to grow his own nitrogen 
and that the winter catch-crop picks 
up and holds plant food which would 
otherwise leach out during winter’s 
bare-land months. Long experience, 
however, has shown him, if he is a 
good observer, that he has not in- 
creased and in many cases he has not 
kept the same level of organic matter 
in the soil by turning under the green 
crops. There are long-term tests on 
record in experiment stations showing 
a decrease of organic matter in soil 
after many years of crop rotation 
which included no perennial hay, but 
instead the short term cover-crops 
which were turned under in their suc- 
culent stage. 

What happens? Why can’t the good 
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legumes build up or at least keep the 
organic matter in the soil?) What hap- 
pens is that each time a tender green- 
crop is turned under an explosion takes 
place; a biological explosion. The im- 
mature plant tissue of the green ma- 
terial has not had time to develop 
much fiber, and .the lignin content is 
low. On the other hand, the green 
tissue is high in quickly decomposable 
carbohydrates and nitrogen. With all 
this readily available food at their dis- 
posal, the microbes go to work on it 
with gusto, The enormous propagat- 
ing ability of bacteria and the rapid 
growth of fungi are well known. Soon 
the soil is teeming with micro-life. The 
available carbon is quickly used up 
for energy and a high rate of nitrifica- 
tion takes place. If the corn, a nitro- 
gen loving plant, is planted, the foli- 
age is dark green in color and the 
young shoots push up rapidly. The 
farmer is contented. He thinks it was 


a good stunt to turn the green stuff 
under. He will have a good corn crop. 

But what is happening in the soil? 
In any farm soil which is capable of 


producing a half-way decent crop, 
there is always some accumulated re- 
serve of humus, known also as residual 
organic matter. It is made up of the 
slowly decomposing fraction left bhe- 
hind after the breakdown of mature 
plant tissue, which has a relatively 
high content of lignin. Because this 
black matter is so resistant to decom- 
position, only a few hardy microbes 
slowly and laboriously work on it. 
With application of green manure, the 
great hordes of microbes, vigorous 
with so much food consumed, and 
hungry for more, converge on’ this 
organic reserve. To be sure, the going 
is hard, but many small nibbles take 
their toll. The reserves are mobilized, 
nitrified, and put into solution, which 
all results in net reduction of the total 
humus content in the soil. 

So the farmer can not maintain his 
organic reserves through green ma- 
nuring. Perhaps he can take a good 
look at a gardener, the kind of gar- 
dener who is versed in the art of 
making humus out of raw organic ma- 


terials. Perhaps he, the farmer, can 
also learn how to make humus by com- 
posting the plant residues available 
on a farm. For his activator he may 
use organic materials high in nitrogen 
such as the succulent legume material 
which otherwise would be turned 
under as green manure. He is a mech- 
anized farmer, and can build his com- 
post heaps with a hay loader. He can 
pack the heaps with his tractor and 
cultipacker if they are too loose. If he 
wants to turn his compost heaps over, 
he can use a manure loader. To avoid 
hauling the raw materials from place 
to place he may do as the Chinese do, 
and have many heaps strategically 
located. If he is an ingenious man 
who picks his compost making time 
when there is plenty of rainy weather 
and when he has not much other work 
to do and above all, if he believes in 
the importance of humus reserves for 
maintenance of soil fertility, he would 
not mind doing all these things. 

The most important thing to the 
farmer is improving the soil structure 
of his land. Since he adopted the trac- 
tor and got rid of horses he has no 
more pasture land, does not grow hay 
in his rotation, and of course, has no 
manure now. Well, since that time he 
noticed that his good but somewhat 
heavy land was losing its structure. 
It is now hard to plow. The lumps 
left after plowing are hard to break 
with a cultivator. It is sticky and 
plastic for a long time after rains and 
is hard and cracks in the heat of the 
summer. 

So hoping to improve the soil struc- 
ture with good humus, the farmer 
works hard. He piles up great heaps 
of straw and cut-up corn stalks, mix- 
ing them with green legume crops. He 
packs the heaps to reduce the exces- 
sive looseness, which causes drying 
out of the compost. At last he is the 
possessor of valuable well-decomposed 
dark brown humus. Very valuable in- 
deed. He remembers the great piles 
of raw material he had at the begin- 
ning of the composting. His heaps 
are not very large anymore; not by 
a long shot. “Well, anyway it is a 
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concentrated material,” the farmer 
says to himself. “It is almost a pure 
humus.” 

Not knowing how many tons per 
acre of finished compost he should use 
on his land to start the improving of 
the soil structure, the farmer again 
goes to see his gardener friend, who 
should know about this. The wise old 
gardener has had considerable experi- 
ence in improving the soil structure 
with composts, so he ventures a pretty 
good guess that in the present condi- 
tion, the farmer’s land would require 
something like 30 to 40 tons of com- 
post per acre with each clean culti- 
vated crop. Later on, as conditions 
improve, the dose could be gradually 
reduced to 15 or 20 tons per acre. 
This was quite a blow to the farmer. 
With all the hard work he put in to 
make his humus he has wound up 
with something like 200 to 300 tons. 
And he was figuring on covering at 
least 100 acres or so this time. Actual- 
ly he has not enough compost to cover 
10 acres. 

It looks like, despite mechanization 


and a wholesale production, the gar- 
dener’s compost is not a solution for 


the farmer’s problem. Perhaps it was 
a mistake for a farmer whose work 
is expressed in acres to imitate the 
gardener who works on square yards 
of beds, mostly with his hands. The 
vegetables and flowers require little 
space to grow, and the prices paid 
for them are rather high. So when 
the gardener can’t find rich land close 
to market he can sometimes afford to 
make his own rich soil on poor land. 

The farmer, on the other hand, has 
to adopt himself to conditions as he 
finds them. He also is closer to Na- 
ture and its processes because he can- 
not afford to change Nature’s ways 
to suit his own purposes as much as 
the gardener does. 

Perhaps Nature can teach the farm- 
er something about soil structure for- 
mation? It certainly can, and right 
on his farm, too. The perennial grasses 
and perennial legumes in pasture sod 
and in hay meadows are the best soil 
structure formers there are. However, 
modern farming has forced the farmer 


into specialization. The competition 
and shortage of farm labor made him 
take up the tractor. There is no place 
for pasture and hay meadows where 
dairy farming is not a specialty. So 
the farmer can’t grow his structure 
builders any more. But maybe he can 
learn something from the structure- 
formers? 

The recent studies in soil structure 
formation, especially under sod condi- 
tions, perhaps would furnish the farm- 
er a basis for a practical solution of 
his problem. It must be said that 
these studies brought considerable 
light, at least into one corner of the 
general obscurity which still prevents 
a thorough scientific understanding of 
the role that soil humus plays. At 
this point a quotation of a concise 
and significant statement on the pre- 
sent status of the chemistry of humus 
is in order. It is by A. G. Norman, 
who is a well recognized authority on 
the chemistry of soil organic matter. 
In an article entitled “Organic Matter 
in Soil” on page 501 in the Yearbook 
of Agriculture for 1943-1947 (U. . 
Dept. of Agric.), Dr. Norman says, 
part: “The progress made in aati 
tion of the chemical nature of the or- 
ganic matter of the soil is distressingly 
slow.” Then lower on the same page, 
in part: “Attempts have been made 
to distinguish between decomposing 
plant residues, the chemistry of which 
can easily be related to that of the 
parent plant material, and fully de- 
composed residues, or humus, the 
chemistry of which is obscure.” 

The recent studies of the processes 
of the formation of water-resistant 
soil-aggregates show that it is not a 
mere presence of organic residues 
mixed with soil that causes the forma- 
tion of such aggregates, but it is the 
cementing action produced by certain 
slimy by-products of cellulose-decom- 
posing bacteria which binds the soil 
particles into resistant soil aggregates. 
Again we shall quote the résumé by 
Dr. Norman. On page 504 of the same 
article he says in part: “Crop residues 
affect soil aggregation only as they are 
decomposed.” Lower on the same 
page, in part: “The implication. of 
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this fact is that it is not any residual 
fraction of the plant material that is 
responsible for the effects observed. 
It is now presumed that the micro- 
organic cell substance itself or prod- 
ucts derived therefrom are largely 
responsible.” Those who wish to ac- 
quaint themselves with the high points 
of the present status of the work being 
done in soil organic matter should 
read the whole article. 

It should be added to the above 
statements that besides the conditions 
in which the decomposition of organic 
residues takes place (such as field, 
forest, etc.), the chemical composition 
of the residues probably plays an im- 
portant part in the keeping qualities 
of soil aggregates. For instance, the 
relative amount of lignin (the decom- 
position-resistant fraction of plant 
tissue) or ligno-celluloses in plant 
tissue. The young, succulent plant 
tissue contains rather insignificant 


amounts of lignin. This is probably 
partly why, after the active period 
of decomposition of tender tissue is 
over, there is very little residual effect 


as expressed in the total amount of 
ligno-protein-like complexes, which 
are combined with soil colloids of min- 
eral origin and with the cementing by- 
products of bacteria to hold the soil 
aggregates together. The mature plant 
residues, on the other hand, are high 
in lignin content. Some woody species 
contain as much as 40% lignin. Pro. 
vided that the final stages of active 
decomposition are bacterial, as in grass 
sod, and not by fungi, as in the forest, 
there should be a very considerable 
amount of decomposition-resistant hu- 
mus left after the active period of de- 
composition of mature plant material 
is over. And the cementing material 
holding the aggregates together prob- 
ably would show considerable resist- 
ance to further breakdown. 

To briefly summarize all above 
statements—the aggregates are form- 
ed through the decomposition of plant 
residues in soil, but it is the humus 
which holds the aggregates after they 
have been formed. 

The immediate 


conclusion drawn 
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from the above information would be 
that the farmer should apply to the 
soil the organic material in a raw 
state and let it decompose in soil 
rather than compost it before appli- 
cation. He would in this manner get 
the maximum of soil aggregation per 
ton of material available. He would 
be able to cover a considerably larger 
area because there would be more tons 
of material, and besides, he would not 
have to use as much raw material as 
he would of humus to produce the 
same aggregation effect. Furthermore, 
the farmer would save himself consid- 
erable trouble and work in preparing 
the compost. 

All this sounds very wonderful, but 
if the farmer starts turning the raw 
material under in his crop land he 
will run into new trouble. He will not 
be able to plant most of his crops in 
the same year he applies the raw ma- 
terials. It takes considerably longer 
for mature plant residue to go through 
the active stage of decomposition, 
when applied into soil, than it does 
in the compost heap. During this 
active period all of the available nitro- 
gen will be tied up by the cellulose- 
decomposing bacteria. If applied to 
the soil during the cold period of the 
year, very little decomposition will 
take place. Another factor to con- 
sider, the mature plant residues seem 
to contain larger amounts of certain 
toxic substances than the green resi- 
dues. There are some indications that 
such toxic substances persist in soil 
even after the active decomposition 
period is over. On-the other hand, 
composting of the materials, even for 
a short time, seems to eliminate these 
substances rapidly. Perhaps it is the 
heat developed in the compost heap 
which causes the rapid breakdown of 
toxic substances. 

The answer to the farmer’s problem 
probably lies in a quick partial decom- 
position of raw materials which should 
be sufficient to eliminate the readily 
available fraction of carbohydrates, 
which is the major cause of nitrogen 
depression in soil. The mature and 
woody plant tissues contain but a re- 
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latively small amount of such carbo- 
hydrates, Experimental work with 
some mature materials indicates that 
a total reduction of organic matter 
by from 10% to 20% (instead of 40% 
to 60% as in most composting) is 
usually sufficient. Not only is the 
danger of nitrogen depression avoided, 
but also the toxic effects are done 
away with. 

Such decomposition can be accom- 
plished within a few days, depending 
on the method used. No turning over 
is necessary if care is taken to insulate 
the heap for a uniform distribution of 
temperature. On a farm such insula- 
tion can be accomplished by a loose 
layer of straw, laid over the prepared 


“CONVERTING A FARM TO AN 


compost heap and held down with 
poles. This straw could be composted 
later with another batch of raw ma- 
terial. 

There are now in use several meth- 
ods of rapid decomposition of organic 
materials, some of them rather in- 
genious and at the same time, simple 
and inexpensive to operate on a farm. 
Most of these methods were developed 
outside of the United States and are 
now playing an important part in the 
economics of countries of their origin. 
The principles underlying these proc- 
esses, the details of their operation, 
and the possibility of their application 
in American conditions will be taken 
up in a forthcoming article. 


ORGANIC FARM 


E. B. BALFOUR 


From Mother Earth, Spring 1949, Journal of the Soil Association, England 


QO, all the questions we get, I 


think perhaps the one which occurs 
most often is how best to convert a 
farm to organic cultivation. So I pro- 
pose to discuss this question here, give 
my usual answer, and invite other 
members to give theirs. 

The first essential to success in any 
such conversion is to have a thorough 
grasp of the principles involved. If 
compost, or any other organic treat- 
ment, is simply thought of as an alter- 
native method of supplying the plant 
with the nutrients usually given out 
of a bag, many mistakes will probably 
be made. 


An organic farm is, among other 
things, a farm which is operating the 
biological nutrition cycle. This means 
that the prime concern of the farmer 
is to care for the soil population, and 
then rely upon it to feed his crops. If 
it is to do this adequately, and main- 
tain yields at the standard required to 
make farming pay, these underground 
workers must be protected and fed un- 
til the soil is literally teeming with 
them.. This involves, besides supplying 
them with adequate amounts of organ- 
ic matter, going to considerable pains 
to maintain soil cover. Nature does 
not expose the soil to the direct beat- 
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ing of the sun or rain, and bare soils 
become depopulated fairly rapidly. ‘To 
demonstrate this, you have only to 
take a normal earthworm count from 
a bare fallow and another from a per- 
manent pasture. The aim should, 
therefore, be, as far as possible, always 
to keep the soil covered, either with a 
crop, a catch-crop, a mulch, or a good 
heavy dressing of compost on the sur- 
face. 

It is very important to remember 
that where soil has previously been 
clean cultivated and received large 
amounts of soluble inorganic fertilizer, 
the number and the vigor of the soil 
population has been lowered. Obvi- 
ously it takes time to build this up 
again. If previous fertilizer treatment 
has been heavy enough, the biological 
cycle will have been slowed down to 
such an extent that plant life will have 
become absolutely dependent upon 
artificial aids. Under such circum- 
stances, crop yields would be bound 
to drop if fertilizers were suddenly 
abandoned, because there would be 
nothing to take their place until the 


soil population multiplies once more. 
Even if enough compost were available 
to treat the whole farm (an extremely 


unlikely eventuality), the farmer 
would still be faced with the probabil- 
ity of a time-lag, for compost is not a 
direct plant food. If, therefore, an 
attempt is made to convert the whole 
farm in one year, it might take three 
years before yields were back to stand- 
ard. This is a time-lag which no farmer 
can afford. 

Another vital principle to remember 
is that successful operation of the bio- 
logical nutrition cycle depends upon 
right ‘biological balance, and _ this 
means balance in the farm as a whole 
—balance as between arable (plowed 
land) and grass, balance as between 
crops and livestock; balance as be- 
tween cash-crops and fodder crops, and 
in the insect and soil populations. 

So far as the balance of crops and 
livestock is concerned, Mr. Ralph 
Coward, one of our all-organic farm- 
ing members on the borders of Dorset 
and Wiltshire, has summarized this 
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rather well, I think. His view is that 
straw can be taken as the measure- 
ment; if there is too much straw, the 
farm is understocked; if there is too 
little straw, the farm is undercultivat- 
ed. There are exceptions to this, of 
course; but broadly speaking it is a 
sound enough guide. 

The next thing to remember is the 
cumulative effect of stamina and 
health. Even the best managed organ- 
ic farm will not give maximum results 
until, as far as possible, it is being 
sown with compost-grown seed of at 
least the second or third generation. 
The organic farmer will, therefore, 
prefer always to use his own seed. 


Deep-Rooting Leys the Key 


If all these things are borne in mind, 
the problem simply becomes one of 
how to restore the biological cycle 
without suffering an economic loss on 
account of the time-lag. This problem, 
of course, differs with different farms 
and in different districts. The solution 
is easiest where there is no insuperable 
obstacle to the introduction of ley 
farming. For under present-day eco- 
nomics the four-year deep-rooting ley 
is the key to successful organic farm- 
ing, just as the compost heap is the 
key to successful organic gardening. 
But it can happen that it is impossible 
to put this system into operation 
throughout the whole farm, for exam- 
ple, where a field is too steep to culti- 
vate and crop, or too inaccessible to 
graze. Absence of water may also 
prove an obstacle to grazing, but can 
usually be overcome by substituting 
sheep for cattle on such fields. Take 
it all in all, however, there are few 
farms where the system of alternate 
grass and arable cannot be put into 
operation over the greater part of the 
farm. The exceptions have to be dealt 
with individually on their merits. For 
the purpose of a general article of this 
kind, I am assuming that the would-be 
organic farmer is able and willing to 
mtroduce the four-year ley as an inte- 
gral part of his rotation. This being 
so, my advice is: 
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One whole rotation period should 
be taken to make the conversion. That 
is to say, it must be done a field at a 
time, and the moment when each field 
becomes organic should always be the 
year before it goes into ley. The pre- 
paratory crop should be root or some 
other cleaning crop, for which a really 
heavy dressing of muck, preferably 
composted, should be applied, without 
any additional fertilizers. Possibly 
that first root crop may show a slight 
drop in yield, but this will be the only 
point in the whole conversion at which 
the effect of the time-lag will be appar- 
ent. It is necessary to risk this in order 
to produce the conditions which will 
ensure an ideal take for the deep-root- 
ing ley in the following year. This ley 
should be sown with two to three 
bushels of rye, the purpose being that 
the quick-growing rye enables the ley 
to be grazed within six weeks of sow- 
ing, which consolidates the young 
seeds without over-grazing them. The 
seed mixture used must, of course, 
vary according to the district, but it 
should contain a wide range of suit- 
able grasses and clovers together with 
deep-rooting plants such as chicory, 
burnet, yarrow, American sweet clover, 
Akaroa cocksfoot, etc. 

According to the previous state of 
the land, this can be put down with 
the rye in the spring, or in August, 
following a ploughed-in mustard crop 
by the method described in Humus 
and the Farmer by Friend Sykes. In 
the first season, it is managed like any 
young ley by grazing on the on-and-oft 
system. In the second year it can be 
hayed, or a silage crop taken, and the 
aftermath grazed; the same again in 
the third year, and in the fourth year 
it should be heavily stocked before 
ploughing up in the late summer. 
During these four years the ley should 
receive no treatment other than the 
controlled grazing by mixed livestock, 
one species of which should, if possi- 
ble, be poultry folded on the grass. 

By the time the field comes once 


more under the plough it will have 
had five years of organic treatment, i.e. 
the muck or compost on the root crop, 
followed by the four-year ley treated 
only with the dung and urine of at 
least two and preferably three classes 
of livestock. In those five years so 
much fertility will have been built up 
that the soil population will have en- 
tirely re-established itself. When this 
field comes under the plough again in 
the fifth year, it will be capable of 
growing four consecutive arable crops 
without further treatment of any kind 
and without any loss of yields. It will 
then come round once more to the 
preparatory root crop before it goes 
down to grass again, and at this point 
a heavy dressing of muck or compost 
should again be applied. 

During this first rotation period, 
when the conversion is taking place, 
all the fields will continue to be treat- 
ed in the orthodox way until each in 
turn reaches that point when it is un- 
der the preparatory root crop the year 
before the ley; but wherever it is pos- 
sible to substitute organic fertilizers 
for inorganic ones, this will help to- 
wards establishing the right biological 
conditions. As each field goes into ley, 
it becomes an organic field. By the 
time, therefore, that the rotation has 
gone all round the farm you have an 
organic farm. Thereafter the whole 
of the farm’s winter output of muck 
can be composted and applied to one 
shift in that nine-year rotation—the 
preparatory crop for the new ley. This 
means compost only once in nine 
years, or, put another way, only a 
ninth of the farm has to be mucked or 
composted every year. By the time the 
rotation is going round the second 
time, the crops from second generation 
will be compost-grown seed; and from 
that point will be, not only as heavy 
but heavier than they were in the days 
before the conversion. This method, 
or variants of it, enables the conver- 
sion to be made without the time-lag 
affecting the farmer’s bank balance. 
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Poultry 
Chit-chat.... 


INSEMINATION OF TURKEYS 


Here is an item from the California 
Farmer of March 12, 1949: 

“What about artificial insemination 
of turkeys, is it practical? 

“Ray Houck, assistant Fresno farm 
adviser, who recently returned from 
a four-day conference on the subject, 
says it now has limited possibilities 
that may find use on some turkey 
farms with good conditions. 

“Houck, and farm advisers over 
California can now give you informa- 
tion of this ‘share the wealth’ pro- 
gram.” 

Go easy, boys. Wait and see what 
happens to the cows in the artificial 
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Surplus Chicks $7-100 C.O.D. 


New Hampshires, Barred Rocks, White Rocks and Heavy 
Assorted, as hatched or cockerels. Specify when ordering. 
25-$3.00; 50-$5.50; 100-$7.00. Prices at Hatchery. A. F. 
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@ Red-Rock “Black’’ Pullets 
@ Rock-Hamp Broiler Cross 
¢ ar ig? New Hampshires 
R. I. Reds and Leghorns 
Ae folder, prices, Guarantee 


KETAY’S HATCHERY, Box F 


Huntington Station, N. Y. 
Largest Chick Producers in N. Y. State 


Y FEEDING SOIL TO CHICKS 


Here is an interesting item from 
a paper distributed by the D. D. 
Fritch Milling Company, of Macungie, 
f the Penna.: 
Experiments have shown that the 
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anzas The TRACTOR 


nakes 
er of YOU CAN'T AFFORD TO BE WITHOUT 
e oO 


i tractor § 
big $400 eI, 


y any DIRECT FACTORY SHIPMENT} 
= sl ELIMINATES MIDDLEMAN 


story ‘he DEFIANCE TRACTOR COMPANY brings Yes, ont ence in a lifetime do you see 
: amazing value — Now, for the first itme in race cision aly once 4 wheel riding tractor that makes 
igeles History, combin as ation of super-modern, sssembly me = child’s play out of a big job. Designed specialty 
é ao ye oy your brand new DEFIANCE TRACTOR a, small. farmer, . large-home 
Bratene army the manuf ectirer = R08 © With big tractor features 
FOR ONLY $295. Ge CHEAPEST 1 ry TE. © 28 inch width permits “between tows’’ operation 
SIMPLEST TO USE. MAKES TH ARM © 12 cents an hour runs it 
PAN ONCE IN ALiFET tine THIS... © First 4 wheel tractor in the 3 horsepower class 
ONLY $295 (F. ape * ay mone brings it direct to you. Offer limited, first come, first served, 
e immediately for the maanificent new DEFIANCE TRACTOR 


DEFIANCE TRACTOR COMPANY, ENGLEWOOD, N. J. 
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THE ORGANIC FARMER 





THE ONLY KNOWN SCIENTIFIC 
METHOD OF MIXING ORGANIC 


MATTER WITH 
THE 


The exclusive features 
of Ariens Tiller — the 
original all-American, all-purpose tilling 
and cultivating combine backed by 16 
years successful experience — put It in 
a class by itself for your purpose. Com- 


fees viete details upon request. Write 


ARIENS COMPANY-#a/ii/0on, wis. 








J 0 HN OTT Presen ts 


a series of fascinating 


FLOWER FILMS. 


Includes remarkable Time Lapse se- 
euence of Dancing Flowers. Flower 
Pictures. especially suitable for clits 
(7 films in sound and color) ineludes 
Time-Lanse Photoeraph« Snring Blos 
soms. Plant Oddities. Flower 4rrance- 
ments. How to Grow Iris, Gladiolus, 
Dahlia. Free Bullet'r 


JOHN OTT 
Film Library, Inc. 


730 ELM STREET, 
WINNETKA. ILL. 








THAT 
SQUIRM 


- are the most active worms known. The bustling activ- 
ity of these vigorous plowmen is just what you need to 
complete your organic program. Nature's compost makers 
give you the NPK formula which Nature intended for 
your soil. 

Let WORMS THAT SQUIRM work for you—I68 hours per 
week—in your soil, your compost heap, or your garbage 
disposal pit. 


Write for literature and prices 
BIOS EARTHWORM HATCHERY 


1531 Broadway Boulder, Colorado 


“SOILUTION” 


The name describes the Hybrid Earthworm developed 
expressly for use in Gardens, Compost and pd 
Improvement 


GET the BEST! 


Descriptive Literature on Request. 


Colorade Earthworm Hatchery 
2134 Decatur St. Denver 11, Colorado 








animal protein factor can be obtained 
by chicks from actual consumption of 
soil. In a ration that was devoid of 
any protein from animal sources, ex- 
permenters added one percent of dirt. 

“A significant increase in growth 
was experienced, indicating that the 
animal protein factor—which is neces- 
sary for growth—was present in the 
soil used.” 

If this practice is widely adopted 
it would make a big difference where 
the soil comes from. One would want 
to bypass soils coming from fields 
where large quantities of commercial 
fertilizers were used as well as poison 
sprays. The copper sulphate sprav 
used in potato fields would be especial- 
ly dangerous. Now with the use of 
2-4D to kill weeds and leave a residue 
in the soil, there would be another 
complicating factor. 

Experiments should be conducted 
to see what kinds of soil are best. How 
about the use of composts? It is a 
known fact that chickens picking 
around manure piles have less disease 
than those confined to a_ so-called 
cleaner atmosphere. But with com- 
post, they should be even healthier. 

It is also well known that there are 
Negroes in the south who eat soil. 
However, experience has taught them 
that only certain kinds of clay soils 
do them good. It seems to give them 
a feeling of well-being in the stomach. 
It has been known that, when some of 
these negroes moved away, they had 
friends ship them the soil from the 
locality where thev knew it would be 
good for them. Medical profession— 
You have harnessed penicillium. an 
organism that lives in the soil. Why 
not see’ what else is in the soil that 
seems to be good for chicks? Perhaps 
we should eat a peck of soil a year. 





Domesticated 


EARTHWORMS 


Nature's soil conditioner for bigger and better crops. 


Write for literature. 


ROMAC EARTHWORM FARM 


Box 375 Ashland, Ohio 
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THE ORGANIC FARMER 


POULTRY RATIONS USED AT 
THE ORGANIC GARDENING 
EXPERIMENTAL FARM 
Laying Mash: 

Corn 
Wheat 
Oats 
Alfalfa Meal 
Soy Beans 
Meat Scrap 
Dried Milk Powder 
Bone Meal 

x Limestone 

« Salt 
Sunflower Seed 


300 Ibs. 
300 lbs. 
100 Ibs. 
100 Ibs. 
100 lbs. 
50 lbs. 
20 Ibs. 
20 Ibs. 
10 lbs. 
10 Ibs. 
50 lbs. 
1060 lbs. 
(x) Purchased. 


Chick Feed (Growing Mash): 
Corn 240 
Wheat 240 
Oats 100 
Alfalfa Meal 100 
Soy Beans 120 
Gluten Meal 100 
Meat or Fish Meal 60 
(or 50% of each) 
Cod Liver Oil 8 
Limestone 12 
Dried Milk Powder 20 
Salt 5 


lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 


lbs. 
lbs. 
lbs. 
lbs. 
1005 Ibs. 


(x) Purchased. 


Cracked corn and chick feed are be- 
fore chicks at all times. 

Scratch feed for laying chickens is 
fed in evening. Scattered in yard and 
in litter of hen house. 

Equal parts of whole corn, wheat 
and oats, make up scratch feed. 

Laying mash is in feeders before 
chickens at all times. 





Your Heating Problems are my business. 
Guaranteed results, including a surprising 
fuel saving idea. Send your problems and 
one dollar to Heating Expert, 177 Hill, High- 
land Park, Michigan. 





BARNYARD GOLD 


Convert manure to great Soil Building Fertilizer 
(completely balanced) simply by adding Ruhm 
Phosphate Rock (30% phosphoric) —just sprinkle 
regularly on the accumulating manure in pits—or 
sprinkle daily in barn stalls, gutters, on poultry 
dropping boards etc. Widely used also for direct 
application to soil. Apply Now. “Don’t Put It 
Off—Put It On”. Note—Ruhm Phosphate is ‘a 
raw finely ground phosphate rock. A _ natural 
mined product. The kind used by America’s 
largest farms because of its not being harmful to 
soil organisms. Priced $32.80 per ton f.o.b. Town- 
send, Mass. Farmer Agencies Open: Write for 
particulars to Mr. Daly. 


GRO * POWR 


For real organic farmers—who realize that the 
more compest they make, the better truck gar- 
dens they’ll have! 

. Cet a big supply of ACTIVO in the economical 

sizes plus what you need in pulverized limestone, 
rock phosphate, etc. 
(1 No. 50 size ActivO (for 61/2 tons waste) and 
a 100 Ib. bag of the finest ground Ruhm Phos- 
phate (regularly $2.75) — together for $13.95 
shipped freight collect. Write for our literature 
and new price list of about sixty organic materials. 
We carry in stock more different organic materials 
and that is why we are called 


ORGANIC SOILSERVICE HEADQUARTERS 


TOWNSEND MASS. 


: 








COMPOST 
AS YOU WANT IT 


. SCREENED 
. SHREDDED 
. GROUND 

. ._MIXED 


Rocks, trash sepa- 
rated. Grinds manure 
and tough organic 
matter through roll- 
ing screens, wet or dry. Screens fine as 
wanted through perforated screens. 
compost circular. 


W-W GRINDER CORP. wichita.” Kansas 


EARTHWORMS 
Need WEEDS and WASTE 


to make into plant food. 


Build your garden by putting 
EARTHWORMS to work 


1500 Earthworms (14 gal. Culture) starts a small com- 
post—$15.00. Free sample of Earthworm plant food 
with each $15.00 order. 


Free 


(PATENTED) 


Free 








counciling with Bernice Warner 


OHIO EARTHWORM FARM 











Dept. X-1 Worthington, Ohio 
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THE ORGANIC FARMER 





ORGANIC 
FOOD 
DIRECTORY 


Farmers: 


List with us without charge any 
organically produced food you 
have for sale, which will be print- 
ed free of charge in a directory 
we are about to publish and dis- 
tribute to the public. 


State fully the type and a- 
mounts of the crop, and give in 
detail your method of following 
the organic method. This will be 
given wide distribution. 


THE ORGANIC FARMER 
EMMAUS, PA. 


COLCHICUM 6 for $2 


The WONDER 
BULB 


Simply place these Bulbs 
on bare table-top, piano, 
or window silli—then en- 
joy the astonishment of 
your friends. 
CUARANTEED to flower 
without soil, water or 
care. Complete story in 
each carton. Excellent 
gift for flower lovers, 
children, shut-ins, and 
beginners. 
6 TOP QUALITY BULBS 
for only $2 ppd. 
ed from Holland—SUP- 
PLY LIMITED, send $2 
today. 
Order enrolls you as Club Member, without 
obligation, in the famous 


BULB of the MONTH CLUB 


125 Madison, Dept. OFU, Chicago 3, II. 




















- REVOLVING CHIMNEY FLUE CAPS - 


Keeps rain and snow out of chimneys, avoids back draft, 
saves fuel, prevents chimney fires and creosote. Made in 
Galvanized steel or aluminum. All sizes pipe, brick and 
liner models. heat regulators, (Pat'd.) 
CATALOG, FREE. G. D. 
Richfield, 6, Penna. 


Also Automatic 
Thermostatically controlled. 
SHRAWDER, Mfgr., 
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Rates are 6c a word. 
Minimum 25 words, or 


Classified Ads sis #2." 


vance. Include name and address in word count. 





EARTHWORMS 


“HARNESSING THE EARTHWORM”. Get this informa- 
tive and authoritative book. Gripping life story of the 
author, “‘An Earthworm Turned His Life’’, mailed free. 
Write DR. THOS. J. BARRETT, Dept. 49, Sun Valley, 
Calif. 

WORM-ACTIVATED COMPOST MADE POTATOES at 
rate of 29,972 pounds per acre for us this year, other truck ~ 
in proportion. Farming without earthworms means lessened 
production, Start with the right kind for right results. 
We've bred the Dr. Oliver kind 15 years. Prices right. 
Circulars, Stamp, please. CALDWELL, Barwick, Georgia. 
EARTHWORMS. Save on Fertilizer cost. Follow Nature's 
Way. For Soil Building and Better Composting. Write 
for descriptive folder. COOLVILLE EARTHWORM FARM, 
Coolville 2, Ohio. 

Order EARTHWORMS NOW. Nature's fertilizer for build- 
ing good soil 100-$1, 250-$2.00, 500-$4.00. Free informa- 
tion and culture. EDMONDSON HATCHERY, 118 Mira- 
beau, Greenfield, Ohio. 

NEW ENGLAND ACCLIMATED Soilution Earthworms. 
Selection of egg capsules, baby worms, and breeders; pint 
$1.75 postpaid. Instructions with each order. GRANITE 
STATE EARTHWORM HATCHERY, 49! Hall Street, 
Manchester, N. H. 

FOR DOMESTICATED EARTHWORMS to build your gar- 
bage and waste materials into organic rich soil call or write 
Mrs. L. JONES, 1515 E. 76th, Seattle, 5, Wash. 


“SOILMASTER EARTHWORMS” 
better gardens, flowers, lawns. Bait. 
to pay. Write R. H. MeNEAL, Box 
Colorado. 

EARTHWORMS. Use that famous earthworm developed by 
the late Dr. Oliver. Herbert Clarence White, writer for 
Organic Gardening, swears by them, Write for folder. 
MIAMI VALLEY EARTHWORM FARM, 109 E. Beech- 
wood Ave., Dayton 5, Ohio. 


Famous SOILUTION Domesticated EARTHWORMS for 
soil building, fish bait and poultry tonic. Hand selected. 
00-—$5.00, 200-—-$2.00. Complete instructions. NATURE'S 
SOIL BUILDERS, 1544 Spring Garden, Lakewood, 7, 
Ohio. 


TOPSOILER EARTHWORMS. Dr. Oliver's Hybrids. 
Creators of natural humus Earthworms build topsoil. 
The more ““TOPSOILERS", the greater soil fertility. Free 
folder. TOPSOILERS, 13243 Mark Twain, Detroit 27, 
Michigan. 

PROPER BALANCE MAKES PERFECT RESULTS. 
Write NOW for information and most unusual ‘ONCE A 
YEAR OFFER’ VIRGINIA EARTHWORM FARM, 
Cherry Hill, Route 4, Roanoke, Virginia. 


FLOWERS 


DOWN THE DAFFODIL PATH; uses the new KRHS Nar- 
cissus classification in the 1949 catalog listing 150 of the 
finest and newest varieties of Daffodils, at popular prices. 
EMELENE M. COLE, Coos Bay, Oregon. 

IRIS 10 Beautiful Iris labeled including Wabash, $2.00, 
postpaid. Catalog Iris and Daylilies free SUNSET 
VIEW IRIS GARDENS, Constantine, Michigan. 


FOODS 


HONEY (Primeval) Finest you ever tasted. or money re- 
funded immediately, Primevally gathered by our bees in 
woods and wild, where no chemicals are used. Primeval 
Wild Flower, or Wild Buckwheat Honey, same price. 
Comb Honey (Clover): 3 sections $2.50; 6 sections $4.75. 
All prepaid 3d. zone against check, C.O.D. plus postage. 
SMITHTOWN BEE FARM, Turnpike, Smithtown, N. Y. 
: MISCELLANEOUS 

BE YOUR OWN WEATHER MAN! This perfect repro- 
duction of original Clipper Ship Weather Glass will warn 
you of approaching storms. Glass entirely hand made. No 
two alike Useful and attractive. $2.50 postpaid. Satis- 
faction guaranteed. Or send for illustration. LEVITT 
PRODUCTS. Box 718, Woodmere, L. |., N. Y. 

HAMSTERS $2.75 pair. Mice $3.50 dozen. Alligator $2.50. 
Chameleon 35c. Turtle 35¢. Mealworms 50c hundred 
Hobby catalog 10c. Reptile List 5c. QUIVIRA SPECIAL- 
TIES, Topeka, Kansas. 














produce humus for 
Prices you can afford 
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The Trend is 


THE ORGANIC WAY 





These Organic Farming Booklets show you the Why and How 





1.—THE DOCTORS’ ATTITUDE TOWARD FERTILIZ- 
ERS. This book reports upon the attitude of doctors 
toward the organic method. Contains a transcript from 
a U. 8. Senate Hearing. 600 


2—MANUAL OF ORGANIC MATERIALS. A Compre- 
hensive List of Compostable Materials Occurring in 
the Home and ia industry. This book alphabetically 
lists 85 substances that may be used to keep the soil 
fertile in Nature's way. It defines the composition of 
each material and what each substance contributes in 
plant nutrients to the soil We 


3.—BULBS AND HOUSE PLANTS by Cecile Hulse Mat- 
schat. Discusses tulips. iris, lilies, peonies, etc. 60c 


4—ANNUALS AND PERENNIALS by Cecile Hulse 
Matschat. Describes the advantages of annuals over 
perennials and vice-versa. é 60 


5.—HOUSE AND GREENHOUSE GARDENING by Fred 
McReady. Deals with inexpensive means for grow- 

ing plants in your house and under glass in hot-beds 
and greenhouses. ° e ‘4 $1.00 
6—GARDENING WITH THE EXPERTS by Garden Ex- 
perts. An encyclopedia on all phases of gardening. $1.00 
1.—THE WAR IN THE SOIL by Sir Albert Howard. 
C.LE..M.A. A magnificent summary of the organic 
cause for those who desire to change from ordinary 

to home-made organic fertilizer. 8O0c 


8.—SEEDLINGS by Evelyn Speiden. How to start seed- 
lings—how to prepare the garden. ° $1.00 


9.—VEST-POCKET VEGETAGLE GUIDE by Roger W. 
Smith. How to grow 40 vegetables in the organic 
manner—for medium northern climate. 25e 


10.—COMPLETE MODERN GARDEN HERBAL by Robert 
0. Barlow. Many facts about herb gardening and 
usage in several lands. . $1.00 


1L.—THE FRUIT ORCHARD edited by J. I Rodale. 
Practical hints, unusual data on fruit growing. 50c 


12.—LEAVES AND WHAT THEY DO by Heinrich Meyer. 
For every gardener and lover of plants. 43e 


13.—SUNFLOWER SEED—THE MIRACLE FOOD by J. 
oe oe See ae ee 
vitamin-rich food. . Oe 


i. > WEEDS AND WHAT THEY be - by Ehrenfried 
Pfeiffer. Discusses hundreds weeds common to 
farm, orchard and garden. $1.00 


15.—SHRUBS AND TREES by Cecile Hulse Matschat. 
Thi: di 


16.—HOW TO MAKE A GARDEN by Cecile Hulse Mat- 
schat. Here are all the facts and underlying principles 
to make any garden a success. Illustrated. . 65¢ 


17.—PLANHING THE HOME GROUNDS by Cecile Hulse 
*Matechat. Whether you buy or build. . . remodel or 
Gast fou tho queund up. tiie beck Gill help yen 
develop a beautiful setting for your home. - G5e 
18.—HOUSE PLANTS—Hew Te Grow Them by P. T. 
Barnes. A complete guide for os healthy 
vigorous plants in the house. 
1s. “a Lr typ od | TROPICAL TREES by John 
Gifford. book. hud the lime, 
$1.00 





} ~ avocado and mango. 


20.—WILD GARDENS OF — ENGLAND ay Walter 
! ‘ton. reproduce natural 
settings of lovely, oii Goan i Gas ae $e 

21.—GARDENING FOR PROFIT by Peter Henderson. 
Originally published in 1871. 


QUICK-RETURN METHOD OF COMPOST-MAKING 
by Maye E. Bruce. New ideas for compost 
WITH OR WITHOUT animal manure. $10 


TREE CROPS by J. Russell Smith An 
book on trees yielding crops as animal food. 
EDIBLE PLANTS OF THE 
GARDEN by G. L. Wittrock. - 
tor for the nature-iover and fisherman. Ste 


THE FORMATION OF VEGETABLE MOLD 
THROUGH THE ACTION OF WORMS by Charlies 
Darvin. (Contains the most important parts of his 
classic on the earthworm, with other articles. 


OUR FRIEND THE EARTHWORE by == 8. 
Oliver. Deals with the importance of - 
worm to gardening Truly a friend to Ad $1. 


.— ANIMALS AND — GARDENER by Richard Head- 
strom. Animals insects are 
fees to the a e 


23. —LUTHER BURBANK by Roger W. 
ing reading sbeut plant breeding and 
contributions of this great horticultural 


29.-QUESTIONS AND ANSWERS ON 
by J. I. Bedale and Heinrich Meyer. 
compost > 

30.-COMPOST—HOW TO MAKE IT 
Rodale. The only book of its kind ever 


31.-SLEEP AND RHEUMATISCN ty J. 
plains simple rules for 
weuritis caused by pressures exerted 


NATURAL BREAD edited by J. L 
hralth-giving values of breads and 
organically-predured stene- ground 

33. DEBATES (® HOUSE OF LORDS. 
advisability of forming 2 Reyal Commission 
eon the Sir Albert Howard method of f: 


35.—FLOWERS FOR EVERYONE by 
plants 


T3e 
POND AND WATER 
A wonderful instruc 


32. 


Facts about the commen 


the 
36.—THE GARDEN NOTEBOOK by Alfred 
W. Johnson. Proper methods and 


types of gardening. 


37.—THE GLADIOLUS BOOK by William M Joki. All 
ahout the gladiolus and its cultere. . Si1.0 


38.—THE BERRY BOOK by M. B. a Pap. If 





d your order today direct to THE ORGANIC FARMER, Emmaus, Pennsylvania 


Canada and Foreign add 10% for Shipping Charges 
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ORGANIC WAYS CHANGE £2’ 
750 “WORTHLESS” ACRE 
INTO RICH FARMLAI 


Successful Grower Tells Whole Story in Ne 
Rodale Book, “HUMUS AND THE FARMEF 


ERE is the true and fasci- 

nating story of a large farm 
successfully operated according 
to organic methods. With graph- 
ic descriptions, fully illustrated, 
recommendations are given for 
the making of pastures, recla- 
mation of waste or derelict lands, 
and increasing the water-hold- 
ing capacity and productivity of 
the soil. The value of mixed 
farming and reforestation, the 
importance of the earthworm, 
and the mechanization of the 
compost method are all clearly 
explained in Humus and The 
Farmer, just published by Rodale 
Press. 

It all began when what was 
regarded as one of the best 
herds in England proved, upon 
government inspection, to be 66% 
diseased—the result of deficien- 
cies in the food plants. The herd 
was dispersed and the valuable 
farm land sold. Friend Sykes 
then purchased 750 acres of land 
on the Salisbury Plain which 


Prize Galloway 
Matron, Elsie Il 

(from ““Humus 
and The Farmer’) 


practically worthless. He sub- 
soiled it and fertilized with nat- 
ural manures exclusively. Pas- 
ture and crop plants were grown 
which were rich in minerals and 
other nutrient materials. As a 
result, the cattle and horses 
were maintained in such health 
and vigor as had. been hitherto 
unknown, and the land is now 
eagerly visited by outstanding 
agriculturists as one of the most 
interesting farms in the country. 


Artificials Uneconomical 


In his valuable, exciting book, 
Humus and The Farmer, Mr. 
Sykes places his essential acts 
of good farming in the following 





farmers round about considered 
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order of importance: (1) the 
Tripeding clover 

for seed (from 

**‘Humus and 

The Farmer’’) 


four-year pasture, (2) 
tivation, including sub: 

organic manuring thro 
grazing of stock, and 4) , 
posting. The details 

some of his scientific 

the farm are startlin 
originality and  intrig 

their indication of ¢ 
quacy of orthodox 

In discussing the org; 

od with present-day | 
mists, the latter inva 

the discussion by sa 

the ideal method of fer 

of the soil includes the 
plenty of both organic ‘ 
ficial fertilizers. This 1. 
cult argument to refute, y 
Sykes deals with it convil Yes , 
and gives comparative Ys tf 
show the financial di By J 
of adding any artificial 
ever to adequate org 
nuring. The author for 
dark future for agricil 
present practices are 
tinued. 
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